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T  O 


Sir  John.  HufTey  Delaval,  Bart, 


S  I  R, 

YOUR  chara&er,  and  what  I  have 
the  honour  to  know  of  your  tafte 
and  favour  for  ufeful  refearches,  either 
in  Arts  or  Sciences,  make  me  ambi¬ 
tious  of  infcribing  this  fmall  treatife  to 
you.  I  beg  you  will  do  me  the  ho¬ 
nour  to  accept  it  as  a  teftimony  of  the 
refped  and  efteem  with  which 

I  am, 

S  I  R, 

Tour  mojl  obedient , 

And  mojl  humble  fervani, 

A.  WILSON. 
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ENQ.DUY,  &c. 


THE  great  populoufnefs  of  this  place  and  of  its 
neighbourhood,  with  the  number  of  con- 
fiderable  towns  furrounding  it — the  number,  con- 
fequently,  of  perfons  that  mull  be  employed  in 
and  bred  to  the  pra&ice  of  medicine  in  this  popu¬ 
lous  department— the  neceflary  length  of  appren- 
ticefliips  here  in  particular,  which  obliges  youth  to 
continue  all  that  time  in  a  great  meafure  uninformed 
of  the  fundamental  inftitutions  of  the  practice  of 
medicine — the  remotenefs  of  other  places,  after  a 
long  feven  years  fervitude,  to  which  they  muff 
refort  for  the  completing  of  their  inftrudtions  and 
education,  and  at  the  fame  time  the  difficulty  and 
inability  that  many  labour  under  to  fupport  the 


unavoidable  expence  that  attends  a  further  improve¬ 
ment  of  their  knowledge.—  Thefe  confiderations, 
collated  with  the  exigence  of  a  large  infirmary  here, 
as  well  infiituted  and  fupported,  and  as  well  fur- 
nifhed  with  phyficians  and  furgeons,  who  fhould  be 
qualified  to  be  mailers  in  their  profeffions,  as  any  iti 
the  kingdom  out  of  London,  fo  flrongly  and  felt  - 

A  evi- 


(  2  )  . 

evidently  point  out  this  place  as  a  proper  theatre  both 
for  the  cultivation  of  medical  fcience  among  the  gen¬ 
tlemen  of  that  profeflion  themfelves,  and  for  the  efta* 
blifliment  of  fome  plan  for  the  indru6lion  of  youth 

therein,  that  I  have  converfed  with  few  upon 

> 

that  fubjeff,  who  have  not  expreded  their  furprize 
at  that  want  of  fpirit  for  improvement,  that  has  lefc 
all  thefe  circumftances  fo  long  unattended  to,  and 
totally  neglected. 

I  have  heard  it  alfo  obferved  with  equal  furprize, 
that  in  a  place  fo  populous — -fo  opulent — fo  open  to 
all  kinds  of  correfpondences — fo  well  furnifhed  with, 
all  means  for  profecuting  improvements  in  either 
arts  or  fciences,  and  in  fhort,  where,  of  confequence, 
fo  many  perfons  of  intelligence,  inquifitive  and  de- 
firous  of  improvement  in  every  kind  of  knowledge, 
might  be  fuppofed  to  be — that  in  fuch  a  place  no 
fociety  or  affociation  of  any  kind  was  ever  attempted 
to  be  formed,  for  the  advancement  of  knowledge, 
or  as  a  rational  and  ufeful  entertainment  for  per¬ 
fons  addicted  to  improvement  in  either  the  arts  or 
fciences.  : 

Some  have  pleaded  in  excufe,  the  want  of  a 
refpe&able,  that  is,  as  1  fuppofe  they  mean  a 
wealthy,  patronage,  to  give  fpirit  and  encourage¬ 
ment  to  fuch  attempts.  But  the  apology  1  think 
is  a  very  lame  one.  For  as  knowledge  is  not  only 
the  mod  valuable,  but  likewife  the  mod  inde¬ 
pendent 
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pendent  acquifition  that  human  nature  can  attain^ 
and  what  the  greateft  affluence  can  neither  com¬ 
mand  nor  convey;  it  is  debating  it  to  fuppofe,  that 
the  true  fpirit  of  it  fliould,  like  a  barometer,  rife 

and  fall  according  to  the  influence  of  wealth  upon 

‘it, 

Thefe  confiderations,  and  the  difpofition  that  I 
know  fome  perfons  of  refpe&able  abilities  and  edu¬ 
cation  have  to  countenance  and  promote  fuch  at¬ 
tempts,  have  encouraged  me  to  prefent  my  hearers 
with  the  following  interefting  difquifltion,— -to  fliew, 
by  way  of  incitement  to  fuch  enquiries  and  dif- 
cuffions,  how  imperfeft  (till  the  ftate  of  knowledge 
is  upon  fubje&s  we  are  apt  to  think  mod  fully  elu¬ 
cidated  already,  and  how  great  room  there  is  ftill 
for  difcovery  and  improvement,  wherever  we  turn 
ourfelves. — If  my  difcourfe  fliould  have  the  good 
fortune  to  be  adopted  or  rather  admitted  as  a  pre¬ 
liminary  to  either  of  the  inftitutions  above-hinted 
at,  I  fliall  account  myfelf  very  happy,  and  very 
much  honoured.  If  it  fliould  happen  otherwife, 
I  ftill  can  be  no  lofer ;  for  the  refearch  itfelf  is  not 
a  matter  of  nicety  and  curiofity  only,  but  of  no 
finall  confequence  and  importance  to  the  profeflion 
of;  medicine. 

PREVIOUS  to  my  engaging  with  the  enquiry 
into  the  moving  powers  mod  immediately  and  necefta- 

A  2  ‘  rily 
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rily  concerned  in  the  circulation  of  the  blood,  which 
I  propofe  as  the  TubjeCl  of  this  difcourfe,  it  may  be 
requifite  that  T  prefent  fuch  of  my  hearers,  as  may 
be  in  any  meafure  flrangers  to  the  fubjeCt,  with  as 
clear  and  plain  an  idea  as  I  can  convey  to  them, 
without  terms  of  art,  of  the  general  ftru&ure  and 
actions  of  the  heart. 

I  need  fcarcely  do  more  than  tell  you,  tlpat  a  mufcle 
is  a  compofition  of  animal  fibres  that  have  a  power 
of  contracting  and  coitfequently  of  moving  themfelves, 
and  whatever  is  connected  with  them ;  and  that  the 
heart  is  fuch  a  mufcle,  or  rather  collection  of  mufcles* 
—The  arteries  are  thefe  veffels  that  carry  the  blood 
from  the  heart  to  all  the  parts  of  the  body,  dividing 
conftantly  off  from  one  another,  like  the  branches  of 
a  tree,  till  they  terminate  in  the  greateil  conceivable 
tenuity.— The  veins  which  bring  the  humours 
back  again  from  every  part  of  the  body,  begin  in 
the  fame  attenuated  ftate  as  the  arteries  ended  in, 
and  as  they  unite,  they  enlarge,  till  they  meet  in 
one  great  trunk  or  vein,  which  brings  the  blood 
back  to  the  heart.— The  heart  itfelf  confifts  of 
four  chambers,  or  rather  of  two  pairs  of  chambers, 
an  outer  and  an  inner  one.-^-Each  of  thefe  chambers 
is  to  be  confidered  as  a  diftincb  mufcle,  or  mufcular 
bag,  which  has  a  power  of  contracting  itfelf  fepa- 
'rately.— Into  the  outer  chamber  of  .  the  right  fide, 

pr  more  properly  the  fore  fide,  of  the  h?arb  the 

great 
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great  vein  I  mentioned  called  the  Vena  Cava, 
opens  and  pours  in  the  blood.  When  that  outer 
chamber,  commonly  called  the  right  auricle,  is 
full,  it  contra&s  by  its  mufcular  force  and  empties 
itfelf  into  the  inner  chamber,  called  the  right 
ventricle ;  which,  when  it  is  filled,  alfo  cantracls 
and  injeds  its  contents  into  an  artery  called  the 
pulmonary  artery,  which  by  its  aivilions  and  at¬ 
tenuations  filed s  the  blood  through  the  whole  fuD« 
fiance  of  the  lungs. 

In  the  fecond  pair  of  chambers  of  the  heart  the 
like  procefs  is  tranfa&ed  over  again.  The  inci¬ 
pient  and  imbibing  veins  take  in  ail  the  blood  dif- 
fufed  through  the  lungs  by  the  arteries,  and 
uniting  their  forces  as  rhey  meet,  terminate  ail  at 
laft  in  one  great  vein,  called  the  pulmonary  vein, 
which  unloads  itfelf  into  the  outer  chamber  of  the 
fecond  pair  of  rooms,  called  the  left  auricle  of  the 
heart,  which,  when  filled,  contracts  and  ifiues  ito 
contents  into  the  inner  chamber,  cadeu  the  left 
ventricle  of  the  heart,  which  when  it  is  full,  contrails 
alfo,  and  difeharges  itfelf  into  the  great  artery, 
called  the  Aorta ;  which  branching  off,  and  fepa-, 
rating  into  infinite  fubdivifions,  both  in  regard  to 
their  number  and  tenuity,  difiufe  the  blood  in  form 
or  in  fubfiance  to  every  organ  and  fpot  in  the  ani* 
mal  fyftem. — I  need  only  obferve  further  to  you, 

ia  order  to  your  diftinftly  conceiving  the  actions  of 

the 
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the  heart  above  ipecified,  that,  each  chamber  is 
furniflied  with  a  complete  fet  of  valves,  which, 
when  the  chambers  contra#  themfelves,  exa#ly 
fhut  and  preclude  any  of  the  blood  from  being 
forced  back  again  by  the  way  that  it  entered. 

From  this  hiftorical  account  of  the  perpetual 
tranfa#ions  of  the  heart,  you  muff  diftin#ly  per¬ 
ceive,  that  in  the  fubfequent  difcourfe  I  do  not  pre~ 
tend  to  difprove  it  is  by  the  a#ion  and  force  of  the 
contractions  of  the  heart  that  the  blood  is  thrown 
out  of  it  into  the  arteries ;  But,  that  thefe  a#ions 
~  have  little  or  no  concern  in  fupporting  the  progrefs 
of  the  blood  along  the  finer  arteries,  after  it  is 
thrown  into  the  great  one,  and  fiill  lefs,  in  having 
any  fenfible  influence  on  its  motion  through  the 
veins  back  again  to  the  heart. 

THE  circulation  of  the  blood,  as  above-de- 
fcribed,  was  no  fooner  afcertained  by  the  celebrated 
and  learned  Dr  Harvey,  than  the  force  and  energy  of 
the  mufcular  contractions  of  the  heart  was  firft  uni- 
verfally  fuppofed,  and  then  admitted  and  acquiefced 
in  almoft  implicitly,  as  the  only  confiderable  moving 
caufe  of  the  whole :  And  this,  with  few  variations 
or  additions,  continues  to  conflitute  the  fum  of 
the  doftrine  of  the  circulation^  from  the  aera  of  Dr 
Harvey  down  to  the  prefent  time. — The  nature  of 

this 
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this  difcourfe  does  not  prefcribe  to  me  the  entering 
into  any  minute  fearch  or  detail  of  all  that  has  been 
fuggefted  or  faid  upon  the  powers  of  circulation. 

I  fliall  take  notice  of  fuch  particulars  as  I  know,  or 
as  occur  to  me,  in  the  courfe  of  this  difcourfe ;  and 
if  any  other  author  before  me,  that  I  may  either 
have  not  feen,  or  not  attended  to,  has  advanced 
What  I  may  imagine  peculiar  to  my  fentiments  and 
reafoning  in  this  difquifition,  I  can  content  myfelf 
with  the  genuine  uncopied  originality  of  my  own 
reflexions,  without  contending  for  the  honour  of 
priority  with  fuch  perfons*. 

By  the  vigorous  contraction  of  the  heart,  and  the 
elaftic  or  mufcular  reaction  of  the  throbbing  arte¬ 
ries,  then,  together  with  that  fpecies  of  lateral  re- 
fiftance,  from  the  atmofphere  without  us,  and  what 
aXs  as  an  equivalent  to  it  within  us,  (without  which 
indeed  all  motion  would  languilh  and. fail)  the  blood 
is  fuppofed  to  be  urged  on  to  the  finefl:  filaments 
of  the  arteries  and  glands ;  and  not  only  fo,  but  to 
be  propelled  into  the  incipient  veins,  which,  uniting 
their  ftreams,  unite  alfo  their  forces  in  bringing  the 
blood  back  to  the  heart  again. — As  a  fupplement  to 
thefe  powers,  the  late  ingenious  and  learned  Dr 
Whytt  fuggefted,  with  fome  reafon,  the  perpetual 

ofcil- . 

‘  *  1 

*  Since  this  difcourfe  was  delivered  to  the  printer  I  have  feen,  in  a 
lift  of  foreign  publications,  a  treatife  in  Italian  exprcfsly  upon  the 
fame  fubje<ft,  publifhed  at  Modena. 


(  3  ) 

cffeillations  of  the  finer  veffels,  fqueezing  the  blood 
forward  in  the  direction  of  its  progrefs* : — and  to 
the  affidance  of  the  motion  of  the  -venous  dreams  of 
blood,  is  alfo  fuggeded  the  attraction  of  capillary 
tubes,  by  which  liquors  are  difpofed  to  rife  in  them 
to  certain  heights,  and  alfo  the  motion  of  the  mufcles 
everywhere  when  they  aCt,  prediog  the  veffels. 

The  firil  fuppofition  I  fball  fpeak  to  by  and  by ; 
but  that  lad  is  fo  incidental,  and  the  progrefs  of  the 
circulation  is  in  fo  many  indances  equally  perfiding 
when  every  mufcle  is  at  red,  that  little  weight  can 
be  allowed  to  that  as  a  neceffary  and  permanent 
caufe. 

But  notwithdanding  all  the  auxiliary  fupplements 
that  may  have  been  occafionally  fuggeded,  as  con- 
fpiring  in  fupport  of  the  circulation,  flill  the  force 
and  momentum  given  the  blood’s  motion  by  the 
mufcular  contractions  of  the  heart,  has  been 
edeemed  of  fuch  importance/  and  fo  diffident  for 
the  weight  of  the  charge,  that  the  mod  celebrated 
calculators,  fuch  as  Borelli,  Sir  I.  Newton,  Keil, 
Jurin,  Hales,  Haller,  &c .  have  engaged  in  the 
niced  experiments  and  calculations  to  afeertain  with 
precifion,  the  force  of  the  mufcular  contractions  of 

the 

*  That  there  is  a  perpetual  motion  of  the  animal  fibres  everywhere, 
wfiile  natural  heat  remains  in  ihe  body,  fomewhat  analogous  to  the 
vermicular  motion  of  the  inteftines,  is  pretty  certain.  It  would  feem 
to  be  maintained  principally,  by  the  conflant  elapfe,  wandering,  and 
leabfovptioii  of  warm  active  effluvia  everywhere ;  and  by  the  perpetual 
aftjon  of  the  nerves  or  ultimate  fibres,  as  after  explained,  everywhere. 
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I  *  *  . 

r  : 

the  heart, — the  quantity  of  the  Mood  thrown  into 
the  arteries  by  each  fyftole, — the  force  and  velocity 
with  which  the  blood  is  propelled  into  the  arte¬ 
ries,  &c. 

Indeed  the  Fa&  of  the  heart’s  Contractions,  and 
the  expulfion  of  the  blood  out  of  its  cavities  thereby, 
is  fo  certain,  and  the  fuppofltion  of  its  power  for 
.  accomplifhing  all  that  is  inferred  from  it,  has  the 
appearance  of  being  fo  fimple,  fo  mechanical,  and 
fo  natural,  that  it  is  no  great  wonder  that  the  fub- 
jc&  has  hitherto  efcaped  a  flricter  and  more  accurate 
examination.  What  efcapes  the  mod  penetrating 
genius’s,  may  fometimes  be  tumbled  upon  by  very 
ordinary  capacities;  which  ought  to  be  confidered 
as  an  encouragement  to  every  man’s  jndudry,  let 
his  genius  be  ever  fo  ordinary. 

*  I 

;  Now  the  intention  of  this  difquifition,  which  I 
have  undertaken,  is  to  prove,  that  the  force  im- 
preffed  upon  the  blood  by  the  heart,  is  not  the 
power  which  conveys  it  to  the  extremities,  makes 
it  penetrate  every  pore  and  filament  of  oi!r  frame, 
and  from  thefe  iubtle  transfufions  recollects  it,  and 
returns  again,  what  does  return  of  it,  to  the  heart. 
This  I  (hall  endeavour  to  do  by  a  detnonfiration  of 
the  following-propofitions :  i.  The  heart  is  not  the 
fountain  or  origin  of  the  motion  of  the  animal  fluids. 

2"  The  blood  in  palling  through  the  heart,  and  being 

B  fub- 
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fubjected  to  its  impreffions  acquires  no  quantity  of 
motion  that  it  was  not  poffeffed  of  before.  3.  That 
the  arterial  motion  of  the  fluids  does  not  depend  ne-* 
ceffarily  on  the  impulfes  of  the  heart,  but  can  be 
accompliflied  independent  of  any  fuch  force.  4. 
The  mechanical  force  or  momentum  of  the  heart’s 
contractions  is  abfolutely  infftfficient  to  propel  the 
blood  to  the  extent  of  the  arterial  circulations  and 
fecretions.  5.  There  are,  in  facl,  other  powerful 
agents  always  fubfifting  in  the  animal  frame,  which, 
by  a  mechanical  neceflity,  mud  a  <t  in  promoting 
the  progrefflve  motion  of  the  blood,  more  imme¬ 
diately  than  the  heart  can  do,  and  where  the 
powers  of  the  heart  cannot  reach.  6.  There  are, 
befides  thefe,  influences  prefiding  in  the  animal 
fyftem  which  can  be  reduced  to  no  mechanical 
ftandard,  but,  at  the  fame  time,  without  which  all 
the  intricate  mechanifm  in  our  frame,  juft  and  un¬ 
err  i  as  it  is,  would  not  be  fuflicient  to  fupport  one 
revolution,  nay  nor  one  moment’s  progreflion  of 
our  fluid's.  To  thefe,  by  way  of  corollary,  I  (hall 
add,  7.  That  both  the  primary  and  final  intention 
of  the  agency  of  the  heart  in  the  animal  ceconomy, 
muft  be  foraething  very  different  from,  and  lefs  ob¬ 
vious  than,  the  fupporting  of  the  progreffive  motion 
of  the,  blood. 


First 
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v  First  Proposition. 

Firfl  then,  I  fay,  that  the  heart  is  neither  the 
original  feat  of  the  motion  of  the  animal  fluids,  nor 
the  original  caufe  of  their  motion.  It  is  felf- evi¬ 
dent,  I  apprehend,  that  we  mull  look  for  the  pri¬ 
mary  caufe  and  powers  of  the  motion  of  our  fluids 
in  the  organs,  which  are  conflantly  employed  in 
taking  in  the  flocks  of  frefh  fupplies,  which  the  re^ 
pairs  of  our  conflitution,  and  the  fupport  of  its  mo¬ 
tions  require.  Here  we  are  neceffarily  referred  to  the 
abforption  of  the  chyle,  or  of  our  digefled  aliments. 
The  pulfations  of  the  heart,  or  the  momentum  of 
its  contractions,  cannot  reach  the  chyle  in  the  firfl 
paffages,  and  drive  it  into  the  lafleal  veffels;  and 
thefe  veffels,  as  abforbents,  having  no  pretence  to 
communication  with  arteries,  can  partake  of  no  af~ 
fiflance  from  them,  in  taking  up  the  chyle,  and 
tranfmitting  it  to  the  blood.  Now  the  la&eals  are  a. 

,  venous  fyflem  of  veffels,  and  the  chyle’s  motion  in 
them  is  entirely  venous;  that  is,  it  is  a  concurrent 
motion,  where  the  veffels  and  the  flreams  that  flow 

in  them,  are  always  uniting  and  enlarging^.  How 

B  7.  much 

*  Some  may  imagine,  that  the  difcharge  of  toe  chyle  by  the 
lacteal  dudt  into  the  left  fubclavian  vein,  is  of  fmall  confequence  in 
eft: mating  the  powers  which  move  the  fluids ;  but  they  are  much 
injftaken  :  For,  as  in  a  found  habit  the  repairs  of  nourifhment  mud: 
be  equal  to  the  wafte,  fo  the  power  with  which  thefe  repairs  ars 
introduced  into  the  blood  muft  be  equal  to  the  circulating  powers  cor 
ccrned  in  the  difeharges  of  perfpiration,  urine,  and  the  aairaah^ 
parts  of  the  feces  taken  conjunctfy. 
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much  it  is  the  characteriftic  of  all  venous  fyftems  of 
yeffels  to  a6t  as  abforbents,  we  fliall  proceed  to 
ponfider. 

2.  In  the  lymphatics.  The  difcovery  of  the 
fource  of  the  lymphatic  flreams,  has  been  of  late 
It  bought  a  matter  of  fo  much  confequence  in  phy¬ 
siology,  as  to  have  been  very  keenly  difputed  be¬ 
tween  two  eminent  anatamifls:  So  that  we  may  ven¬ 
ture  to  take  it  upon  the  evidence  of  fheir  experi¬ 
ments,  that  the  lymphatics  are  alfo  a  fyflem  of  ab- 
for  bent  veil  els  gathering  up  extravafated  fluids,  wan¬ 
dering  out  of  the  reach  of  the  heart  and  arteries, 
among  the  interftices  of  the  veflels.  Thefe  then, 
namely,  the  la&eals  and  lymphatics,  are  two  flreams 
in  the  animal  fyflem,  that  are  not  only  perpetually, 
flowing,  but  alfo  perpetually  fupporting  the  motion 
pf  the  other  vafcujar  fluids,  independent  of  the  dir 
{eft  impreflions  of  the  heart. 

3;  The  abforption  of  |he  lymphatics  appears  to 
|tie  fo  inconfiderable,  when  compared  with  that  of 
fhe  proper  veins  everywhere  in  our  fyflem,  that,  if 
the  lymphatics  are  not  deftined  for  a  particular  fpe- 
cies  of  abforption,  which  I  am  inclined  to  fuppofe, 

I  can  conlider  them  as  no  more  than  as  proviflonal 
auxiliaries  to  the  veins  in  that  office. 

VYhen  we  maturely  conlider  the  immenfe  power 
pf  abiorption  in  the  /kin,  and  not  of  it  only,  but  of 
every  fun  ace  within  the  body,  as  is  every  day  do- 

i  . . .  * ,  i  .  ,,  •  * 

cu men  ted. 
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cumented  in  the  praftice  of  phyfic,  in  the  applica- 

•  {  -it 

tions  of  poultices,  fomentations,  embrocations,  fric¬ 
tions,  fumigations,  and  injeftions  of  various  kinds, 
one  would  be  tempted  to  infer,  that  the  veins  almofl 
wholly  terminated  in  abforbents. 

But  there  is  dill  greater  reafon  for  the  preemp¬ 
tion,  if  we  reflect  alfo  what  a  very  large  proportion 
of  the  animal  fluids  are  always  in  an  extravafated  date. 
If  we  confider  that  the  immenfely  larged  proportion 
of  the  vafcular  fydem  is  of  that  attenuated  kind, 
which  the  fined  injeftions  cannot  reach  •  and  at  the 
fame  time,  if  we  attend  that  the  exterior  furfaces  of’ 
all  thefe  vefiels  are  condantly  in  as  moid  and  fucculent 
a  date  as  their  cavities,  we  will  fee  drong  reafons 
to  fufpeft,  that,  though  fome  of  the  arteries  may 
pafs  into  continuous  veins,  yet  the  grofs  of  them 
mud  be  terminated  in  imbibing  orifices,  and  confe- 
quently  that  the  circulation  mud,  in  drift  propriety, 
be  carried  on  by  the  medium  of  extravafation  and 
reabforption,  incomparably  more  than  by  any  uni¬ 
form  continuation  of  arteries  into  veins. 

It  is  not  my  intention  in  this  difcourfe  to  enter 
minutely  into  an  invedigation  of  the  phyfical  caufe 
of  abforption ;  but  in  fo  far  as  it  appears  of  fuch  im¬ 
portance  in  maintaining  the  circulation  of  the  blood, 

I  mud  bedow  a  refleftion  or  two  upon  it.  Fird, 
then,  it  is  generally,  for  explication,  referred  to  that 
power  by  which  fluids  are  faid  to  afcend  in  capiL 

lary 


(  M  ) 

Jar y  lubes.  That  the  power  exerted  in  every  kind 
pf  attraction  or  fuCtion  may  be  the  fame  with  that 
which  caufes  liquors  rife  in  capillary  tubes,  I  make 
no  doubt ;  but  (till,  as  the  two  motions  are  very 
diffimilar  in  leading  circumftances,  the  afcent  of 
liquors  in  capillary  tubes,  as  illuftrated  by  common 
experiments,  is  a  very  unfatisfa&ory  illuftration  of 
venous  fuCtion:  For,  in  the  firft  cafe,,  the  tubes 
muft  be  in  an  empty  ftate  when  fluids  rife  into 
them ;  and  then,  the  fluids  do  not  continue  to  rife 
in  capillary  tubes,  but  become  flagnant  at  certain 
heights. 

In  venous  abforption,  on  the  contrary,  the 
fluids  continue  afcending  and  penetrating  into  vef- 
fels  that  are  full,  and  likewife,  they  continue  ad¬ 
vancing  progreflively,  without  flagnating  or  be¬ 
coming  arrefted  in  their  motion,  at  any  height  or 
diftance  from  the  orifices  of  the  imbibing  veffels. 

Hence,  fecondly,  we  muft  infer,  that  though  all 
the  veffels  in  the  animal  compofition  are  full  from 
one  end  to  another,  yet  there  muff  be  a  wafle  or 
vacuum  conflantly  going  on  at  one  extremity  of  * 
the  veffels,  in  order  to  give  place  and  make  room, 
for  what  is  imbibed  by  the  oppofite  extremities  of 
the  veffels.  Liquors  muft  ceafe  to  rife  in  any  vef- 
fel  or  veffels  that  are  full  without  wafte.  There¬ 
fore  upon  this  fubjeCl  it  muft,  I  think,  be  con¬ 
cluded,  that  the  conftant  wafte  and  inanitions  hap¬ 
pening 
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pening  in  the  animal  frame  are  the  immediate* 
though  in  another  fenfe,  the  remote  caufe  of  its 
capacity  for  condantly  affuming  freih  fupplies  into 
the  veflfels. 

What  that  power  is,  or  thefe  powers  are,  which 
diffipate  the  materials  of  our  conditution,  X  fhall 
have  occaflon  to  confider  more  particularly  by  and 
by  ;  but  whatever  they  are,  we  mud  view  that  power 
of  attra&ion  which  brings  the  chyle  into  vafcular 
motion,  in  an  infeparable  connection  with  them. 

By  furveying  the  a&ions  of  our  frame  in  this 
point  of  view,  ye  mud  perceive,  Gentlemen,  that 
the  venous  and  arterial  circulations  become  in- 
difpenfibly  tied  together,  and  united  in  their  reci¬ 
procal  induence  upon  each  other  s  motions,  fo  as 
the  one  mud  always  neceflarily  imply  the  other. 

I  make  this  obfervation  here,  beeaufe  it  may  be 
objected,  that  though  a  venous  or  confluent  circula¬ 
tion  may  not  require  the  impreflions  of  the  heart  to 
perpetuate  it,  yet  an  arterial  or  dividing  circulation 
neceflarily  does.  But  I  fay,  that  if  an  arterial  cir¬ 
culation  can  be  confldered  as  neceflarily  inflru- 
mental  in  the  production  of  a  venous  circulation, 
which  has  no  dependance  on  the  impulfes  of  the 
heart ;  then  the  power  of  the  heart,  which  in  our 
conflitutions  lies  between  thefe  two  extremes,  can¬ 
not  be  fuppofed  eflentially  neceflarily  to  an  arte¬ 
rial  circulation,  whofe  influence  reaches  to  a  circu¬ 
lation 
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lation  where  the  heart  as  a  rnufcle  is  not  at  all  con¬ 
cerned.  Hence  it  is  inferred  a  priori,  that  of  what¬ 
ever  importance  the  modification  of  the  circulation 
at  the  heart  may  be  in  the  conftruftion  of  animals, 
yet  the  heart  cannot  be  faid  to  be  effentially  and 
abfolutely  neceifary  to  the  circulation  of  our  fluids, 

! 
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Second  Propositioi^ 

i  , .  - 

The  fecond  proportion  I  have  undertaken  to  de- 
monflrate  is,  that  the  blood,  in  being  fubjecled  to 
the  contra&ions  of  the  ventricles  of  the  heart,  ac¬ 
quires  no  quantity  of  motion  that  it  was  not  poffeffec! 
of  before. 

The  heart  does  not  a6l  upon  the  blood  as  at 
pump  does  upon  ilagnant  water,  putting  it  into 
a  motion  and  courfe  that  it  had  not  before.  This 
fimile  is  not  a  correcl  one;  for  in  fafl  the  principal, 
though  lead:  obferved  a<5Hon  of  the  heart ,  is  its 
power  as  an  eihaufier,  which  I  (hall  confider  anon  : 
but  at  prefent  I  allude  to  its  pofitive  force  in  throw¬ 
ing  the  blood  into  the  arteries.  In  this  refpeft,  I 
fay,  it  is  not  like  a  pump  acting  on  (landing  water. 
In  fa 61,  the  blood  wfas  poiTeffed  of  as  much  motion 
m  the  veins  when  it  arrived  at  the  heart,  as  the 
bean  communicates  to  it  in  difeharging  it  into  the 
arteries.  So  that  the  interpofition  of  the  heart’s 
agency  in  giving  motion  to  the  blood,  cannot  be 

r  i  i  -i 

flip- 


(  17  ) 

'  ,  '  .v 

fuppofed  abfolutely  neceflary  to  its  progrefs  in  the 
arteries,  unlefs  it  could  be  proved  that  the  momen¬ 
tum,  with  which  the  blood  is  difcharged  from  the 
vena  cava,  was  infufficient  to  preferve  its  courfe  in 
the  arteries,  without  the  additional  afliftance  of  the 
heart’s  contractions.  But  it  is  abfurd  to  fuppofe 
this,  if  it  can  be  proved,  that  the  momentum  of  the 
blood  in  the  vena  cava  is  as  great  as  the  momentum 
of  the  blood  thrown  into  the  aorta  by  the  heart. 

The  heart  tranfmits  by  its  contractions  no  blood 
into  the  arteries  but  what  it  receives  from  the  veins ; 
therefore  it  cannot  deliver  it  either  falter  or  with 
greater  momentum  than  it  receives  it:  Therefore, 
again,  the  momentum  of  the  blood  in  the  veins  is 
equally  fufficient,  as  the  contractions  of  the  ventri¬ 
cles  of  the  heart,  to  fupport  the  motion  of  the  blood 
in  the  arteries.  Nay  more,  I  fay,  that  the  abfolute 
momentum  of  the  blood  moving  in  the  vena  cava, 
and  confequently  in  all  the  veins,  is  greater  than  the 
momentum  with  which  it  moves  in  the  aorta,  and 
confequently  in  all  the  arteries :  For  though  the 
heart  can  deliver  no  blood  to  the  arteries,  but  what 
it  receives  from  the  veins,  yet  the  veins  really  re¬ 
ceive  as  much  refinance  to  the  freedom  of  the  mo¬ 
tion  of  the  blood  in  them,  by  every  contraction 
of  the  auricles  of  the  heart,  as  the  arterial  blood 
receives  acceffion  of  momentum  by  the  contractions 
of  the  ventricles;  excepting  in  fo  far  as  the  mufcular 
.  C  vigour 
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vigour  of  the  auricles  and  ventricles  may  differ  from 
each  other. 

I  know  that  appearances  may  be  pleaded  againft 
me,  and  that  it  may  be  alledged  that  an  artery  of 
the  fame  dimenfions  bleeds  with  much  greater  fierce- 
nefs  than  a  vein  does.  But  in  the  firft  place,  it  may 
be  replied,  that  there  is  no  making  a  comparative 
eftimate  between  arteries  and  veins  in  this  refpeft^ 
on  account  of  the  different  thicknefs  of  their  coats, 
on  account  of  the  uncertainty  of  the  contiguous 
anaftomofes,  and  likewife  on  account  of  the  diffe¬ 
rent  ffate  of  the  elaftic  vapour  of  the  blood  in  arte¬ 
ries  and  in  veins.  But,  all  circumftances  fuppofed 
parallel,  and  allowing  the  fa<ft  to  be  true,  the  velo¬ 
city  with  which  a  fluid  flows  out  of  an  orifice  is  no 
proof  of  its  degree  of  velocity  in  its  veffels,  but  is 
rather  a  proof  of  its  progreffive  motion  not  being 
proportioned  in  velocity  to  the  power  with  which  it 
is  urged.  There  is  a  great  difference  between  be¬ 
ing  preffed  with  greater  force,  efpecially  alternately 
in  the  percuflive  manner,  and  moving  progreflively 
with  greater  momentum.  The  firft  I  allow  in  the 
cafe  of  the  arterial  blood,  but  the  laft,  I  deny. 

Third  Proposition. 

Having  proved  under  the  laft  proportion  that  the 
motions  of  the  heart  add  nothing  to  the  momentum 
of  the  circulation  j  that  the  force  of  the  blood  iftu- 

ing 
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ing  oat  of  the  veins  is  as  fufficient  as  the  force  of 
the  heart  to  fupport  an  arterial  circulation,  and  that 
the  venous  and  arterial  circulations  are  connected 
together,  in  the  relation  of  caufe  and  effect,  by  links 
that  are  independent  on  the  power  of  the  heart’s 
fyftoles;  I  come  now  to  prove  the  truth  of  the 
fame  doctrine  by  examples,  that  arterial  motions  of 
fluids  can  be  fupported,  and  are  in  fact  conflantly 
celebrated  without  the  neceffity  of  the  heart’s  ac¬ 
tions,  or  the  interpofition  of  fuch  a,  forcer  in  the 
center  between  a  venous  and  an  arterial  circulation. 

Becaufe  in  the  particular  difpofition  of  our  frame,, 
•the  heart  is  known  to  occupy  this  ftation,  and  to 
prefide  at  the  orifices  of  the  great  arteries,  there¬ 
fore,  by  I  know  not  what  diverfion  of  our  attention, 
or  deception  of  appearances,  it  has  always  been  taken 
for  granted,  that  there  was  a  mechanical  necefiity 
for  the  action  of  the  heart  there,  and  that  without 
it  the  momentum  of  the  blood  in  the  cava  could 
not  have  been  fufficient  to  have  diftributed  and  di¬ 
vided  it  >in  the  arteries,  through  fuch  an  infinite 
number  of  ramifications,  and  in  fuch  an  inconceivably 
variety  of  directions,  produced  by  the  angles,  flexures, 
and  involutions  of  the  veffiels,  as  they  divide  and 
decreafe.  Though  perhaps  all  motion,  flrictly 
fpeaking,  is  both  impreffed  and  continued  by  preffi  . 
fure;  yet  there  are  certain  motions,  fuch  as  the 
running  of  water,  the  afcent  of  vapour  ana  the  like, 

C  2  that. 
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that  having  no  fenfible  appearance  of  any  refiftance 
to  their  tendency,  may  in  an  improper  and  vulgar 
fenfe  be  termed  fpontaneous ;  and  fuch  1  take  the 
motion  of  the  fluids  both  in  the  veins  and  in  the 
arteries  to  be. 

The  firft  example  I  ftiall  adduce  of  this  kind  of 
arterial  motion,  which  is  fupported  without  any  fuch 
impulfes  as  are  analogous  to  the  fliocks  of  the  heart 
upon  the  blood,  is  the  circulation  or  progrefiive 
motion  of  the  fap  in  vegetables.  In  them  the  fluids 
afcend  of  their  own  accord,  as  we  exprefs  it,  to  the 
remote!!  branches5  leaves,  and  fruit  of  the  loftieft 
trees. 

It  implies  no  objection  to  my  argument  to  al¬ 
ledge,  that  in  plants  the  cafe  is  not  parallel,  as  in 
their  transfufion  of  fluMs  there  is  no  diredl  or  regular 
tranfition  of  arteries  into  veins.  But  what  then, 
Hill  the  example  is  conclufive  for  what  it  is  adduced 
to  prove  ;  namely,  that  in  their  fyftem  of  circulation, 
the  veins  or  roots  of  the  plant  ad!  by  abforption 
only,  and  without  the  afiifiance  of  any  vegetable 
mechanifm  analogous  to  the  functions  of  the  heart, 

transfufe  their  juices  to  the  fined  and  remote!!  fibres 

•» 

of  the  plant,  which  are  its  fydem  of  arteries. 

Again,  to  come  diredlly  to  the  point,  we  have  in 
the  particular  ceconoray  of  the  liver  a  document  of 
that  very  fpecies  of  circulation,  without  the  inter¬ 
vention  of  any  pulfatory  adlion,  which  has  been 

fup- 
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fuppofed  neceflfary  to  give  venous  blood  an  arterial 
dire&ion  and  momentum.  Though  the  liver  is  one 
of  the  moil  maflfy  and  compa&ly  formed  vifcera  in 
the  whole  animal  compofition,,  yet  the  venous  blood 
gathered  from  all  the  internal  parts  of  the  lower 
abdomen,  entering  it,  immediately  changes  its  con¬ 
fluent  courfe.  The  end  of  the  vein  entering  a  par¬ 
ticular  part  of  the  liver,  called  by  anatomifts  the 
port®  or  gates,  refolves  itfelf  into  an  artery,  divides 
into  branches,  and  fpreads  its  ramifications  through 
the  whole  fubftance  of  the  liver,  where,  after  fur- 
nifhing  the  fecretion  of  the  bile,  the  blood  has  a 
fecond  time  its  courfe  reverfed  into  a  venous  one, 
recolle&ing  it  from  the  extremities  of  this  Angular 
artery,  and  bringing  it  back  to  the  general  conflux 
of  the  blood  in  the  vena  cava  before  it  reaches  the 
heart.  In  this  inflitution  of  animal  circulation  in 
the  liver,  the  heart  can  have  no  immediate  concern 
more  than  the  kidnies,  or  any  other  particular  organ 
in  the  conflitution.  Therefore  we  juflly  conclude 
that  the  heart  occupies  its  flation  not  as  a  fine  quo 
non ,  or  indifpenfable  organ  in  the  circulating  of  ani¬ 
mal  fluids. 

Nay  more,  in  the  regulation  of  the  circulation 
in  foetufes  or  unborn  infants,  the  Author  of  Nature 
has  {hewed  us,  that  at  the  heart  itfelf.  nature,  the 
minifter  of  his  power,  can  manage  the  circulation 
even  there  in  a  great  meafure,  without  the  heart’s 

affifT 
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affiftance.  For,  lead  the  lungs  of  infants,  upon 
their  firft  coming  into  the  world,  fhould  be  either 
fo  over-grown,  or  fo  over-charged  with  blood  as 
to  refill  the  impreffions  of  the  firft  breath  of  life 
milling  into  them  by  infpiration,  the  better  half 
of  the  blood  difcharged  in  born  perfons  into  the 
heart  by  the  vena  cava,  is  in  unborn  infants  con¬ 
veyed  by  a  canal  provided  for  the  purpofe,  ftraight 
Into  the  aorta  or  great  artery  without  being  fub- 
je<fted  to  the  impreffions  of  the  heart  at  all.  So 
that  this  moiety  proceeds  in  its  courfe  along  the 
aorta,  & c.  without  the  affiftance  of  the  heart’s 
action.  Nor  can  it  be  fuppofed  that  this  moiety 
of  blood  owes  its  after  progrefs  in  its  arterial  courfe 
to  the  ftrokes  of  the  heart  on  the  other  moiety 
that  paffies  through  the  lungs :  The  heart’s  power 
being  only  fufficient  for  the  quantity  it  a&s  upon. 

As  the  fubjeft  of  the  foetus  fuggefts  it,  I  cannot 
omit  juft  noticing  alfo  a  confideration,  which  pro* 
perly  belongs  to  the  confirmation  of  the  firft  propo¬ 
rtion,  namely,  the  fupply  of  a  venous  circulation 
by  fu&ion,  without  the  neceffity  of  fuppofing  veins 
to  be  either  folely  or  chiefly  a  continuation  of  ar¬ 
teries.  The  nature  of  the  communication  between 
the  unborn  infant  and  the  mother  fignally  demont 
ftrates,  that  the,  fupply  of  a  venous  circulation  by 
fusion  feems  pretty  univerfally  to  be,  nature’s  efh- 
blifhed  or  favourite  modee 
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Fourth  Proposition. 

The  fourth  propofitiou  I  fliall  endeavour  to  prove 
is,  that  the  mufcular  power  of  the  heart  is  not  of 
force  fufficient  to  imprefs  that  momentum  upon  the 
fluids  as  to  carry  them  to  the  ultimate  limits  of  the 
circulation.  I  never  addicted  myfelf  much  to  thefe 
branches  of  phyfiology,  which  depend  upon  nice 
algebraical  calculations,  therefore  I  will  reft  my 
conclufions  here  upon  fuch  general  principles  as  will 
fufficiently  anfwer  my  purpofe.  For  the  argu¬ 
ment’s  fake  then,  I  {hall,  in  the  fir  ft  place,  admit 
that  the  mufcular  force  of  the  heart  is  as  great  as 
any  perfon  upon  calculation  has  fuppofed  it  to 
amount  to. 

If  the  progrefs  of  the  circulation  in  the  arteries 
depended  upon  the  mechanical  force  with  which 
the  heart  threw  the  blood  into  them,  may  it  not 
be  afked,  What  then  is  the  reafon  that  no  fyringe 
can  be  invented  that  can  be  made  to  drive  the 
fiibtlefl:  and  moft:  fearching  liquor  half  fo  far,  nor 
into  one-tenth  of  the  number  (I  take  a  definite  for 
an  indefinite  here)  of  the  veffels  that  the  heart 
reaches  and  fills  by  its  inje&ions?  If  it  is  replied, 
that  this  is  owing  to  the  different  circumftances 
that  both  folids  and  fluids  are  in,  while  fubjeffed 
to  the  impreflions  of  the  heart’s  power,  from  thefe 
the  dead  fubjeft  is  under,  when  artificially  iniefted. 
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1  gratit  that  it  not  only  may  be  fo,  but  that  it 
certainly  is  fo :  But  then  it  alfo  certainly  follows^ 
that  thefe  circumdances,  and  not  the  heart’s  force 
only,  are  the  caufe  of  the  fuccefs  of  its  injections 
reaching  the  fined  and  remoted  filaments  and  ex- 
cretories  in  the  animal  fydem. 

There  are  powers  in  nature,  which  can  infinuate 
and  drive  moifture,  both  into  veffels  and  the  inter- 
dices  of  bodies,  fo  as  to  overcome  an  inconceivable 
refidance  to  its  progrefs.  By  fuch  means  the  harded 
twided  ropes  may  be  ihortened  with  fuch  power  as 
to  move  immenfe  weights  tadened  to  them  \  and 
the  roots  of  trees  have  been  known  to  open  fiffures 
in  very  maffy  rocks  which  refided  their  giowth  and 
didenfion*  But  in  fuch  cafes*  any  power  dihing 
fuch  fluids,  analogous  to  the  contractions  of  the 
heart  in  the  animal  fyflem,  would  prove  of  as  little 
effe<d  almod  in  the  promoting  of  fuch  motion,  as 
the  fannings  of  a  fly’s  wings.  The  cafe  is  nearly 
fimilar  in  regard  to  an  infinite  number  of  the  com¬ 
pact  filaments  and  drainers  through  which  the  ani-* 
mal  fluids  have  to  make  their  way. 

Aeain.  if  we  confider  the  nature  of  the  fluid,  I 
mean  the  blood,  fuppofed  to  be  fo  fyringed  by 
mufcular  force,  through  fuch  a  complicated  feries 
of  meanders  and  involutions  in  the  fiendereft  and 
almod  invifible  veffels,  we  fhall  find  it  the  unfitted 

liquor  that  can  be  imagined  to  be  driven  in  its  courfe 

by 
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by  main  force;  for  it  mud:  be  a  force  not  only  dif¬ 
fident  to  urge  a  permeable  liquor  (which  yet  is  im- 
poflible)  but  it  muft  be  a  force  fufficient  to  grind 
down  the  vifcid  glutinous  tenacity  of  the  blood,  and 
break  down  the  unequal  fizes  of  the  particles  of  its 
condiment  parts.  That  all  this  can  be  done  by 
the  main  force  of  the  contraftions  of  the  heart  is  fo 
impoflible,  and  fo  palpably  fo,  that  it  never  could 
have  been  thought  of,  but  through  the  greateft  in¬ 
attention. 

% 

.  / 

If  it  {hall  be  alledged  or  pleaded,  that  the  mo¬ 
mentum  of  the  heart  is  not  fuppofed  to  be  con¬ 
cerned  in  attenuating  the  blood,  and  changing  it 
into  the  fubtlety  requifite  for  palling  the  fined 
canals  and  emunftories  in  its  courfe,— I  {hall  accept 
of  the  concefiion,  without  making  any  drift  enquiry, 
whether  many  phyfiologids,  by  their  mode  of  rea- 
foning  and  explaining  themfelves,  have  given  fuffi¬ 
cient  caufe  for  the  imputation  or  not*  But  if  it  is 
allowed,  that  it  is  not  the  momentum  given  to  the 
blood  by  the  heart  that  refolves  it  in  the  courfe  of 
the  circulation  ;  then  it  follows,  that  there  muft  be 
fome  other  aftive  power  in  our  frame,  which  can 
change  the  ftrufture  and  tenacity  of  our  fluids  at 
will  ;  and  this  implies,  that  that  power  which 
changes  the  blood,  when  the  force  of  the  heart 
cannot  do  it,  muft  alfo  be  the  power  which  moves 
the  fluids,  where  they  are  -fo  changed  by  it.  For 
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where  they  mud  be  changed,  there  they  mud  have 
duck  if  they  had  not  been  changed. 

In  ftiort,  every  confideration  confpires  to  evince, 
that  the  power  of  moving  the  fluids,  where  they 
are  changed  or  aflimilated  to  the  nature  of  the 
parts  they  arrive  at,  and  the  power  that  aflimilates 
mud  be  one  and  the  fame  2  and  what  moves  by  that 
principle  mud  move  fpontaneoufly,  that  is,  without 
any  occaflon  for  the  application  or  adidance  of  that 
power  we  apply  the  idea  of  downright  mechanical 
force  to.  There  dops  not  appear  to  be  in  our  con- 
ftitution  any  of  thefe  drainings  and  filtrations,  that 
have  often  been  fuppofed  in  phyfiology.  Our  fluids 
are  digeded  in  fuch  a  wonderful  manner,  and  at 
the  fame  time  the  various  organs  are  fo  wonderfully 
adapted  to  them,  that  whenever  they  arrive  within 
the  influence  of  each  other,  the  fluids  indantaneoufly 
refolve,  or  are  metamorphofed,  and  difpofed  into  a 
motion  conformed  to  the  ftru&ure  of  the  organ. 
They  move,  to  ufe  the  fimile,  as  iron  does  when  it 
is  faid  to  be  attracted  by  the  loaddone. 

I  beg  leave  to  touch  upon  another  confideration 
relative  to  this  propofition,  before  I  difmifs  it.  It  is 
another  miftake  of  inattention,  and  not  a  filial! 
one  in  my  opinion,  which  phyfiological  calculators 
have  flumbled  into  in  their  computations.  They 
have  always  fuppofed  that  the  heart  contra&s  with 
the  utmoft  mufcular  force  it  is  capable  of  exerting ; 

than 
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than  which,  in  my  opinion,  there  cannot  be  a 

* 

greater  miftake.  No  mufcie  can  be  either  always, 
or  the  half  of  always  in  the  exertion  of  its  utmoft 
mufcular  vigour  and  power.  This  in  a  very  fhort 
time  would  overfet  the  whole  equilibrium  of  our 
fyftem.  The  ftrength  of  a  man’s  mufcles  may  be 
able,  by  way  of  eflay,  to  lift  and  fupport  for  fome 
time,  by  their  utmoft  tenfion,  an  hundred  or  we  fiiall 
fuppofe  two  hundred  weight.  But  if  all  his  life  was 
beftowed  in  fuch  an  exertion,  it  would  become  a 
very  fliort  one.  Reaction  will  always  be  equal  to 
aCtion,  and  this  law  infallibly  holds  true  in  our 
fyftem,  as  well  as  in  all  other  cafes.  Every  violent 
aCtion  has  a  violent  effe<ft,  which  mult  affeCl  the 
whole  coriftitution.  The  energy  of  the  fmalleft 
mufcie  exerted  every  moment,  or  every  other  mo¬ 
ment,  would  throw  all  our  other  animal  functions 
out  of  that  poife  that  is  eftential  to  life.  A  mufcie 
aCting  perpetually  or  momentarily  at  the  utmoft 
ftretch  of  its  force,  would  become  to  the  conftitu¬ 
tion  like  the  power  of  the  fpring  or  weight  in  a 
piece  of  clock  work  without  a  regulator  or  pendulum. 

I  am  not  ignorant  that  mufcles  without  antago- 
nifts  are  faid  to  be  always  in  a  ftate  of  contraction* 
without  any  of  that  hazard  I  apprehend.  But  no 
natural  involuntary  contraction  is  ever  violent  or  ex¬ 
treme.  The  contractions  of  fuch  mufcles  are  a 
ftate  of  eafe  and  not  of  force  5  it  is  a  gentle  play, 
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and  not  a  violent  labour;  and  fuch  mult  the  aflion 
of  the  heart  be.  Therefore  the  blood  cannot  re¬ 
quire  thefe  violent  efforts  to  force  it  into  its  courfe. 
It  muft  go  almoft  fpontaneoufly,  as  a  ball  thrown 
gently  down  hill,  or  that  is  humoured,  fo  to  phrafe 
it,  in  its  tendency. 

In  faft,  I  think  there  is  much  reafon  to  prefume* 
that  all  the  quantity  of  motion  the  blood  adfualiy 
receives  from  the  heart  is  exhaufted  in  the  extenfion 
of  the  vibrating  arteries.  The  reft  of  its  prpgrefTive 
motion  we  fliali,  as  we  have  hitherto  done,  call  fpon- 
taneous,  until  we  can  difcover  what  other  powers 
exiting  in  the  fyftem,  prefide  over  and  regulate  its 
courfe;  which  brings  me  to  the 

Fifth  Proposition 

I  propofe  to  confirm;  that,  namely,  there  are 
other  powerful  agents  always  acting  in  the  animal 
frame,  which  by  a  mechanical  neceffity  influence 
the  progreflive  motion  of  the  blood,  as  well  where 
the  powers  of  the  heart  can  be  traced,  as  where 
they  cannot  poffibly  reach.  All  arterial  circulation 
terminates  either  in  evacuation,  transfufion,  or  ac¬ 
cretion.  As  accretion  cannot  be  fuppofed  to  be 
performed  by  the  action  of  the  heart  upon  the 
fluids,  but  by  that  power  which  difpofes  fimilar  fub- 
flances  to  coalefce,  whenever  the  quantity  of  that 
tendency  is  greater  between  them*  than  the  ten- 
;  -  dency 
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dency  of  fuch  particles  to  feparate  motion ;  there  is 
no  occafion  for  being  more  particular  on  this  article. 
We  fliall  therefore  proceed  to  confider  evacuation, 
transfufion  depending  upon  it. 

The  evacuations  of  the  circulating  fluids,  then, 
are  performed  either  without  the  body,  that  is  from 
the  furface  of  the  body,  to  which  the  common  air 
has  accefs ;  or  within  the  furface  of  the  body. 
The  iafl,  namely,  the  evacuations  within  the  fur¬ 
face  of  the  body,  are  either  drained  off  by  glan¬ 
dular  fecretion,  or  accidental  efcape  of  humidity 
into  all  the  interflices  and  exterior  furfaces  of  every 
vefiel  and  fibre.  Thefe  then  1  would  have  you 
to  confider,  Gentlemen,  as  the  leading  cirqumftances 
which  not  only  give  direction  to  the  motion  of  the 
fluids,  but  which  a&iveJy  follicit  them  in  their  courfe, 
as  I  fiiall  fhew  more  particularly  by  and  by. 

Let  us  next  confider  what  are  thefe  requifites  in 
the  fluids  themfelves,  which  difpofe  them  to  what  I 
fliall  be  vrell  enough  underflood  in  calling  felj « 
motion .  The  firft  requifite  then  is,  that  a  fluid  be 
endowed  with  an  evaporable  degree  of  heat :  Such 
a  degree  as  difpofes  it  to  prefs  towards  a  colder 
place  and  ftate,  and  to  fly  off  in  vapour  wherever 
it  can  efcape  or  get  vent.  This  quality  the  blood 
is  poffeffed  of  in  a  very  remarkable  degree.  It 
difcovers  more  vapour  or  volatile  effluvia  in  it,  than 
any  liquor  of  the  fame  degree  of  tenacious  vifcidity 
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that  we  know  would  do,  under  an  equal  degree  of 
heat. 

The  fecond  requifite  is,  fuch  a  mixture  and  com- 
pofition  of  principles  in  the  fluid  as  difpofes  it  to 
that  peculiar  kind  of  inteftine  motion,  called  fer¬ 
mentation,  by  which  the  liquor  expands  itfelf,  runs 
into  new  combinations  and  generates  new  principles. 
Thus,  by  fermentation,  fpirituous  liquors  are  gene¬ 
rated  out  of  faccharine  ones,  and  acids  are  gene¬ 
rated  out  of  fpirituous  liquors,  or  fuch  as  might 
become  fo :  And  out  of  animal  liquors,  allowed  ro 
run  into  the  fame  kind  of  inteftine  motion,  are 
generated  foetid  and  volatile  fpirits.  Now  there  is 
a  double  tendency  of  this  fermentable  kind  always 
exifting  in  the  blood ;  the  vegetable  part  of  our 
chyle  or  concofted  food  is,  by  this  inteftine  procefs, 
always  aflimilating  into  the  animal  nature,  and  the 
animalized  parts  of  our  fluids  are  fo  difpofed  to  that 
fermentation  which  terminates  in  putrefaftion,  that 
nothing  could  preferve  them  from  it,  but  the  di- 
refting  of  its  nifus  from  that  tendency,  into  a.  pro- 
greflive  motion, 

The  third  active  principle  in  liquors  difpofing. 
them  to  felf-motion  is,  the  tendency  in  ail  liquors 
difpofed  to  ferment,  to  generate  and  extricate  very 
volatile  elaftic  effluvia  of  particular  kinds,  now  com¬ 
monly,  though  perhaps  improperly,  called  fixed 

air ;  and  this,  mo  ft  probably,  is  one  caufe  of  the 
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remarkable  abundance  of  elaflic  vapour,  which  I 
obferved  already  was  fo  copious  in  the  blood. 

Whenever  vents  are  opened  to  liquors  ftrongly 
difpofed  to  felf-motion,  by  any  or  all  of  the  above 
circumftances,  thither  its  whole  nifus  muff  be  in¬ 
tended.  A  familiar  and  ftriking  inflance  of  this  we 
have  in  liquors  put  into  bottles,  and  corked  before 
their  fermentation  is  finiihed.  We  all  know  with 
what  violence  they  will  not  only  difcharge  the 
corks  which  confine  them  out  of  the  bottles,  but 
throw  themlelves  out  of  them  in  Jet  d  Eaus. 

It  is  one  of  the  manifold  firokes  of  infinite  pene¬ 
tration  and  fagacity  difcovered  in  the  regulation  of 
our  fabric,  that  the  innate  difpofition  in  our  fluids, 
arifing  from  their  commixture,  to  degenerate  from 
their  animal  date,  fhould  continue  fo  long  to  be 
exaftly  fo  far  and  no  further  exerted,  as  to  deter¬ 
mine  our  fluids  by  its  nifus  into  progreflive  motion ; 
and  that,  at  the  fame  time,  this  very  progreflive 
motion  fhould  prove  that  very  critical  check  which 
reftrains  the  nifus  to  putrefa&ion  in  animal  fluids, 
from  advancing  any  further  towards  a  pernicious 

change. 

The  firft  feries'  of  paffages,  above  mentioned, 
prepared  for  the  progreflive  courfe  of  the  blood 
difpofed  for  motion,  as  juft  now  defcribed,  are 
the  pores  of  the  fkin  ;  which  are  of  thr^f  kinds. 

The  terminations  of  arteries,  the  excretories  of 

thefe 
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thefe  glands  immediately  under  the  /kin,  commonly 
called  the  febaccous  glands,  and  the  accidental,  we 
may  call  them  vents,  through  the  intertexture  and 
agglutination  of  the  vefifels  of  the  {kin,  which  give 
paffage  to  fuch  portions  of  the  extravafated  effluvia 
as  approach  thefe  orifices. 

All  liquors,  which,  from  their  attenuation, 
waimth,  and  divided  (late,  are  cvaporable,  have 
a  tendency  to  fly  off  into  a  cooler  and  lefs 
confined  region,  and  to  recede  from  that  decree 
of  warmth  which  volatilifes  them,  whenever 
they  can.  This  courfe  they  take  wherever  the 
air  has  accefs  to  them,  as  on  the  furface  of  the 
body,  the  lungs,  &c.  Upon  the  fame'  principle, 
the  particles  next  in  fucceifion  to  thefe  that  have 
efcaped,  take  their  place,  and  thofe  immediately 
behind  them  again  occupy  theirs :  And  fo  the  fame 
principle  has  its  influence  backward  to  the  very  rile 
and  fource  not  of  the  arterial  circulation  only,  but 
to  the  remotefl  venous  abforption  alfo. 

This,  I  apprehend,  is  nearly  what  is  performed 
in  vegetable  circulation  j  and  this  power,  in  common 
with  vegetables,  we  have  conflantly  exerting  jjtfelf  in 
promoting  our  cuculation.  But  though  we  have 
this  power  in  a  degree  as  much  more  afflve  in  us, 
as  our  fluids  are  warmer  and  more  evaporable  than 
theirs ;  yet  it  is  far  from  all  that  is  fufficient  to  ac¬ 
compli  »h  all  the  intricafies  in  the  motions  and  fecre- 
tions  of  the  animal  fluids. 
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Though  it  may  be  queftioned  whether  there  h 
in  the  compafs  of  nature  fuch  a  thing  as  a  ftri<ft  and 
proper  vacuum,  yet  we  certainly  find  everywhere 
fuch  vacua  as  anfwer  all  the  purpofes  of  abfolute 
ones,  by  not  only  giving  free  aceefs  to  the  motion 
of  groffer  and  more  confident  bodies  in  them,  but 
by  really  giving  the  motion  of  all  fuch  bodies  a  direc¬ 
tion  and  tendency  towards  them.  Whatever  is  the 
mechanical  caufe  of  this,  I  have  no  occafion  to  en¬ 
quire  into  it  juft  now:  It  is  fufficient  for  my  pur- 
pofe  at  prefent,  that  this  matter  may  be  depended 
on  as  a  fa<ft.  Wherever  then  there  is  the  fecretory 
or  excretory  duel  of  a  gland,  there,  or  in  the  courfe 
of  the  liquor  fecreted  from  that  gland,  there  is  to 
be  found  fuch  a  vacuum  as  neceffarily  influences  the 
courfe  of  the  humours  arriving  at  it :  As  neceffarily 
it  does  fo,  as  a  cupping  glafs  either  fwells  the  part 
or  draws  the  blood  into  it,  where  it  is  applied. 

Let  us  illuftrate  this  by  an  example  where  this  influ¬ 
ence  is  moft  obvious.  In  each  of  the  kidneys  there  is  a 
cavity,  called  the  pelvis,  into  which  all  the  fecretory 
veffels  of  thefe  glands  open  :  Of  courfe,  when  that 
cavity  is  empty*  thither  will  the  liquor  in  the  fe- 
creting  veffels  flow,  and  thither  will  all  the  liquors 
in  the  veffels  communicating  with  the  fecretories 
ftrain  their  motion  and  tend.  If  thefe  cavities 
called  the  pelves,  had  no  vent  from  them,  whenever 
they  were  full,  the  tendency  of  more  liquor  into 
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them  would  be  at  an  end,  and  the  circulation  in  the 
kidney  would  flop  of  courfe;  except  in  fo  far  as  the 
regurgitation  might  be  relieved  by  abforbent  veins* 
But  there  is  a  long  canal  opens  into  the  pelvis  of 
each  kidney,  and  runs  from  that  down  into  the 
bladder.  By  emptying  the  bladder  there  is  a  com¬ 
parative  vacuum  made,  equivalent  to  the  fize  and 
quantity  of  the  urine  it  contained  before  it  was 
emptied.  1  call  it  a  comparative  vacuum,  becaufe 
the  room  of  the  full  bladder,  when  emptied,  is  oc¬ 
cupied  only  by  the  elaflic  effluvia  contained  in  the 
inteftines  prefling  the  lower  abdominal  parts  into  the 
vacuum  made  by  the  difeharge  of  the  urine.  So  of 
courfe,  the  bladder  becomes  as  neceffary  and  effec¬ 
tual  a  drain  from  the  pelves,  or  cavities  of  the  kid¬ 
neys,  as  thefe  are  to  the  kidneys  themfelves. 

The  cafe  is  precifely  the  fame,  though  perhaps 
not  fo  obvioufly  fo,  with  regard  to  every  gland  in 
the  body;  each  has  its  fecretory  either  more  imme¬ 
diately  or  more  remotely  fucked  by  the  influence  of 
fome  one  comparative  vacuum  or  another.  I  fay? 
fucked,  not  becaufe  of  the  phyfical  propriety  of  the 
term,  but  becaufe  it  emphatically  expreffes  the 
agency  that,  I  would  have  you  conceive,  thefe  va¬ 
cua  have  upon  the  fluids  contained  in  veffels  that 

* 

they  correfpond  with. 

By  what  means  of  the  fame  kind  there  is  carried 

on  a  conftant  extravafation  of  effluvia,  which  be¬ 
dews 
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dews  and  keeps  plump  and  fucculent  all  the  parts  of 
the  body,  exterior  to  the  veffels  and  fibres  every¬ 
where,  will  be  beft  underftood  by  my  explaining 
the  important  vacua,  by  which  the  venous  flux  of 
the  blood  is  immediately  affe&ed  and  preferved. 

Ever  fmce  the  afcertaining  of  the  circulation  of 
the  blood,  that  is  for  above  thefe  hundred  years 
paft,  phyficians  have  treated  the  momentum  of 
the  heart’s  contractions  throwing  the  blood  into  the 


importance  both  in  phyfiology  and  in  the  practice  of 
medicine:  But  none  that  I  know  of  has  bellowed 
that  attention  that  is  due  to  the  eflfential  part  the 
heart  a£ls  in  the  promoting  of  the  venous  circu¬ 
lation,  not  by  its  impulfes,  but  by  its  depletions: 
yet  nothing  can  be  more  abfurd  than  to  fuppofe  the 
one,  or  more  inattentive  than  to  negleCl  the  other. 
The  foie  fupport  and  prefervation  of  a  venous  cur¬ 
rent  of  blood  to  the  heart  depends  upon  a  vacuum 
being  momentarily  provided  where  the  veins  fhall 
unload  themfelves. 

I  have  {hewn  already  in  the  mode  of  circulation 
inftituted  at  the  liver,  that  the  impelling  pulfations 
of  the  heart  are  not  of  eflential  neceflity  either  to 
its  arterial  or  its  venous  circulation.  But  in  the 
mode  of  circulation  eflablifhed  at  the  heart,  its  eva¬ 
cuations,  or  its  alternate  ftates  of  emptinefs  become 
indifpenfably  neceffary  to  the  whole  fyftem  of  the 
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venous  circulation.  Let  us  only  examine  this  point 
with  fome  attention  and  more  circumdantially. 

When  the  veins  are  all  full,  and  the  auricles,  or 
chambers  into  which  the  veins  empty  themfelves, 
are  full  alfo :  Where  is  the  collected  dream  in  the 
veins  to  go  next  ?  There  is  no  room  for  more  in 
the  auricle :  What  mud  be  done  ?  Why,  the  auri¬ 
cle  contra&s  and  empties  itfelf.  What  is  the  confe- 
quence?  Why,  a  fudden  vacuum,  equal  to  what 
the  auricle  could  contain  ;  the  turgid  veins  nidi 
their  contents  into  the  auricle  to  fill  up  the  vacuum 
again,  and  all  behind  moving  in  the  venous  direc¬ 
tion  advances  fo  much  forward,  with  fo  much  force, 
that  the  veins  near  the  heart  fuflain  a  pulfation 
from  the  regurgitation  of  this  impetuous  dream, 
when  the  auricle  ftiuts  upon  it  to  empty  itfelf.  In 
ftiort,  the  full  auricle  occupies  a  determinate  quan¬ 
tity  of  room  in  the  bread:  When  it  is  emptied, 
there  is  a  non-refiding  vacuum  of  fo  much  fpace  as 
was  full  before,  and  thither  there  is  a  mechanical 
nifus  from  the  remoted  filament  of  a  vein  ever  the 
whole  body,  which  becomes  confpicuous  in  the  tor¬ 
rent  that  rudies  every  other  moment  from  the 
mouth  of  the  vena  cava  into  this  vacuum. 


Thus  not  only  the  continuous  veins,  fuch  as 
there  may  be,  but  every  humid  interface  and  extra- 
vafated  effluvia  within  the  furface  of  the  body,  is 
fucked,  attracted,  or  impelled,  call  it  what  you 
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pleafe,  as  it  offers  into  the  direction  of  the  venous 
dreams.  All  this  is  fo  mechanically  necefiary  and 
confequential,  that  I  cannot  help  repeating  my  far- 
prize  that  it  has  fo  long  remained  unafeertained. 
But  here  I  muff  not  omit  doing  juflice  to  the  great 
Haller,  who  feems  to  have  conceived  fome  idea  of 
the  influence  of  vacuums  on  the  circulation,  when 
he  fpecifies  a  vis  derivationis  qua  fanguinem  a  fede 
majis  comprejfa  ad fedem  laxiorem  et  minus  rejiftenfem 
ducit .  Which  power  of  derivation,  he  fays,  is  not 
fufficiently  known  yet*. 

Sixth  Proposition. 

Notwithflanding  all  the  completenefs  of  mecha¬ 
nical  provifions  we  find  eftablifhed  for  fecuring  the 
circulation,  yet  they  can  be  confidered  as  no  more 
than  auxiliaries  or  acceffories,  feeing  the  motions  of 
the  animal  fyflem  could  not  be  kept  in  play  one 
moment  by  them  all,  without  the  prefidency  and 
uninterrupted  influence  of  a  power,  which  I  will 
not  fay  is  unmechanical,  but  which  we  cannot  re¬ 
duce  either  to  mechanical  rules  or  ideas.  I  mem 
that  achve  principle  exifling  every  where  in  the 
fyflem  of  animals,  which  I  call  life .  I  do  not  mean 
that  immaterial  immortal  part  in  us,  whofe  concerns 

i  * 

are  more  elevated  and  permanent  than  the  regula¬ 
tion 

*  This  fentcnce  of  Haller’s  I  cite  upon  the  authority  of  another,  for 
I  could  not  difeover  it  in  that  edition  of  his  Prima  Linea  I  am  poflefled 
pf. 
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don  and  fupport  of  a  temporary  material  automaton. 
I  mean  that  fupreme  principle  of  natural  life,  which 
exifts  in  every  point  of  our  frame,  and  diffeminates 
its  univerfal  vitality  in  the  irradiations  of  fenfations, 
affe&ions,  volitions,  &c.  of  every  kind. 

The  ftru&ure  of  our  brain  and  its  nerves,  obliges 
us  to  confider  this  effential  principle,  at  the  fame 
time  that  it  is  exifteat  and  in  conflant  a&ivity  every 
where,  as  a  real  glandular  fecretion.  Therefore, 
in  its  private  office,  the  conftant  flux  of  this  vital 
principle  from  the  head  to  every  point  of  our  frame, 
muff  be  confidered  as  effential  to  the  perpetuating  of 
the  circulation  in  the  head,  as  the  fecretions  or 
other  glands  are  to  the  maintenance  of  the  circula¬ 
tion  in  them.  Yet  what  is  truly  wonderful  of  this 
fecretion,  and  may  with  propriety  be  propoled  as 
a  paradox,  or  phenomenon  of  the  mod  difficult 
folution ;  it  is  a  fecretion  without  a  wafle,  or  with- 
out  any  confumption  of  the  flock  from  which  it  is 
drawn* :  And  this  tenders  the  mode  of  the  circu¬ 
lation  in  the  brain  different  in  its  circumflances  from 

ail  other  parts  of  the  body,  the  heart,  the  liver,  or 

any 

*  Thus  it  is  that  electrics  per  fe  are  fuppofed  to  draw  their  elec¬ 
trical  lire  from  non-el eAri cal  bodies,  and  to  iffue  it  always  longitu¬ 
dinally  into  whatever  direction  the  conductor  is  bent  or  twilled ;  tho  > 
if  folicited  by  the  approach  of  any  non-electric,  it  is  ready  to  burft 
out  hde-ways  at  a-ny  part  of  the  length  of  the  conductor.  This  ob¬ 
viates  another  difficulty  in  regard  to  the  motion  of  the  vital  principle 
along  the  nerves ;  if  it  is  fo  fubtile  as  to  penetrate  their  fubftancc  in 
all  directions,  how  can  it  hold  its  courfe  according  to  then  lengths, 
and  difcharge  its  influence  regularly  where  they  terminate  ? 
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any  where  elfe ;  becaufe,  as  I  apprehend,  the  blood 
which  goes  into  the  brain  by  the  arteries  is’  all 
returned  undiminifhed  back  again  by  the  veins :  So 
that  we  cannot  have  at  leaft  that  direft  recourfe  to 
the  influence  of  a  vacuum  there,  that  we  have  in 
folving  the  phenomena  of  the  circulation  in  other 
glands.  But  at  the  fame  time  that  perpetual  efflux 
conftantly  ftreaming  off  from  the  nerves,  and  ani¬ 
mating  every  particle  and  fibre  by  its  energy,  muff 
have  a  powerful  influence  on  the  circulation  of  the 
animal  fluids,  through  the  fubftance  of  the  brain, 
both  as  a  dire&or  and  as  a  motive  power.  This  I 
call  the  private  office  of  this  fecretion. 

That  the  nerves  alfq  (lied  their  influence  univer- 
fally  and  intimately  to  every  part  and  recefs  of  our 
fubftance,  is,  I  think,  what  no  one  doubts ;  though 
few  have  reflected  that  it  muff,  by  a  neceffary  £on- 
fequence,  produce  a&ive  vital  effe&s,  both  upon  the 
motions  and  difpofitions  of  the  fluids  in  every  part. 
I  undertake  to  afcertain  this  fa<ft  by  an  argument, 
which,  if  it  (hould  be  thought  new,  will  not,  I 
hope,  be  rejected  merely  on  that  account,  if,  upon 
Weighing,  it  proves  conclufive. 

Nothing  can  be  more  certain  and  undoubted, 
than  that  the  fenfes,  paflions,  and  volitions  have 
not  only  a  moft  powerful,  but  in  many  inftances  a 
moft  inftantaneous  and  moft  fenfible  effecft  upon  the 
motions  of  our  fluids ;  in  fome  cafes,  throwing  im¬ 
mediate 
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mediate  colour  and  heat  into  particular  parts  of  the 
body,  and  in  others,  throwing  the  whole  frame  into 
a  colourlefs  rigour,  and  fpreading  a  languor  over  all 
the  motions  of  the  fluids :  In  fome  inflances,  filling 

,  i 

the  whole  machinery  with  an  inflantaneous  lightnefs 
and  vivacity  in  all  its  motion ;  in  others,  as  faddenly 
oppreffing  and  in  a  great  degree  choaking  all  the 
vital  powers.  Now  can  it  be  fuppofed  that  that 
vital  principle,  diflinff  from  all  that  we  know  of  the 
mechanical  cotnpofition  of  our  frame,  adjufled  for 
maintaining  the  complicated  motions  of  our  fluids^ 
could  effect  its  motions  fo  inflantaneoufly,  if  it  was 
not  always  prefent,  and  indifpenfably  acceffary  to 
tftem  at  all  times.  In  fhorr,  it  proves,  that  that 
very  principle,  which  is  conflantly  blazing  in  ns  in 
living  fenfations  and  paffions,  is  as  inceffantly  env 
ployed  in  promoting  and  regulating  every  living 
movement  of  our  fluids  in  every  part.  It  could 
not  aff  as  it  does  in  fuch  infiances  as  I  have  hinted 
at,  unlefs  it  was  affing  always. 

It  has  always  appeared  very  flrange  to  me,  that 
many  have  been  fo  curious  in  eflimating  all  the 
mechanical  circumflances  they  could  conjefture  to 
themfelve's,  that  might  confpire  in  the  circulation, 
and  in  calculating  their  powers  ;  as  if  any  fatisfa&ory 
fum  total  of  the  moving  powers  could  be  afcertained 
upon  fuch  principles.  In  what  we  call  mechanical, 
mechanics  do  all  j  but  in  a  living  machine  they  do 

nothing. 
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nothing.  It  is  life  immediately  and  direftly  that 
does  all  ;  and  mechanifm  is  no  more  than  a  fubordi- 
nate  arrangement,  feconding  its  operation,  and  a 
channel  for  life  to  move  in.  What  in  phyfics  are 
called  the  powers  or  laws  of  nature,  are  not  more 
fundamentally  effential  to  mechanics,  than  what  I 
call  life  is  to  them-  in  the  animal  fyrtem.  In  the 
human  frame,  life  occupies  the  known  properties 
and  tendencies  of  matter  by  means  of  mechanics; 
but  no  mechanics  can  be  conceived  by  the  human 
capacity  which  can'perform  what  the  living  princi¬ 
ple  does.  Yet  phyfiologirts  often  reafon  and  difcufs 
their  fubjeCt,  as  if  life  was  the  effect  of  mechanics, 
inrtead  of  confidering  them  as  only  the  traCt  in 
which  life  moves,  and  the  foot-rtool  of  its  powers. 

The  exertion  and  powers  of  the  nervous  fy rtem, 
aCting  uninterruptedly,  and  diffufing  their  virtue 
conftantly  in  the  fame  directions  with  thefe  in  wrhich 
the  animal  fluids  move,  mud  efficacioufly  promote 
their  progrefs.  Befides  that  animated  vital  character 
which  the  effluxes  of  that  fyftem  fuperadd  to  the 
warmth  and  chemical  commixture  of  the  animal 
principles,  in  every  folid  and  in  every  fluid  particle 
of  our  frame,  it  inrtantly  inverts,  changes  the  ar¬ 
rangement,  and  difpofes  the  habit  of  each  moving 
particle,  fo  as  to  become  entirely  metamorphofed, 
and  inverted  with  the  particular  character  of  the 

F  par- 
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particular  part  where  it  either  flows,  is  fecreted,  or 
accredes. 

If  we  advert  that  life  is  but  another  name  for 
felf-acfivity,  and  confequently  that  the  very  effence 
of  life  lies  in  that  a&ivity,  it  is  impodible  but  that 
the  fluids  in  which  that  life  refides,  as  much  as  in 
the  folids,  mud  enjoy  activity  as  a  principle  of  their 
conftitution,  and  not  yield  to  motion  by  mechanical 
impulfes  only,  like  inert  paffive  maffes.  So  a&ive 
is  this  principle  in  us,  that  we  cannot  call  our  fenfa- 
tions  or  perceptions  themfelves  more  vivid  than  it 
is  in  every  part.  Indeed  our  fenfations  themfelves 
are  not  any  thing  elfe  than  copies  tranfmitted  to 
our  faculty  of  perception,  of  the  indantaneous  acti¬ 
vity  of  this  principle  redding  in  the  folids  and  fluids 
which  compofe  every  organ  of  fenfe,  in  receiving* 
and  varioufly  modulating  itfelf  to  every  impredion 
that  the  courfe  of  nature  without  us  can  podibly 
make  upon  thefe  organs. 

But  to  drop  the  abdra&ed  difcuflions  that  this 
branch  of  phydology  fuggefts,  and  to  be  brief .  It 
is  this  principle  of  life,  that  gives  that  facility  and 
momentum  to  the  univerfal  circulation  of  the  animal 
fluids,  which  deferves  the  name  of  fpontaniety  * 
without  which,  all  the  injeClings  and  mechanical 
contrivances  in  nature  could  not  open  the  recedes 
of  the  vafcular  fydem,  and  render  them  pervious  to 
the  mod  fearching  and  penetrating  duids.  It  is 
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this  inherent,  or  rather  condantly  influent  principle, 
that  renders  all,  both  folids  and  fluids,  fo  a&ive, 
fo  vigorous,  fo  confident ;  and  at  the  fame  time  fo 
placid,  fo  obedient,  and  fo  permable,  infinitely  be¬ 
yond  the  reach  of  merely  mechanical  impreflions. 
In  fhort,  it  is  this,  and  not  the  diameters  of  veffels, 
the  angles  at  which  they  divide,  their  elongations, 
flexures,  or  involutions,  that  renders  all  fo  lubri¬ 
cious,  fo  various ;  and  yet  upon  every  change  and 
fecretion,  fo  characleridic,  and  fo  confident.  This 
work  is  not  performed  by  the  ftubborn,  robud 
agency  of  grinding,  or  dividing,  by  feparations  and 
percolations,  drainings  and  fqueezings  of  refra&ory 
combinations  and  commixtures  of  heterogeneous 
fluids :  But  every  moving  a&ive  particle  of  the 
fluids  is  prefently,  and  without  one  protra&ing  re- 
nifus,  tranfmuted  into  the  nature  and  habit  which 
the  organ  it  arrives  at  difpofes  it  to  affume.  This 
living  temper  and  warmth  ofcillates  in  every  folid 
fibre,  and  fans  the  fire  of  nature  in  every  fluid  par¬ 
ticle  that  approaches  them  :  While  thefe  again  re¬ 
turn  the  quickening  vibration  to  every  folid,  and 
diffufe  it  reciprocally  among  themfelves. 

Seventh  Proposition, 

From  what  I  have,  I  hope,  proved,  it  necefla- 
rily  follows,  that  both  the  primary  and  the  final 
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intention  of  the  pulfation  of  the  heart  in  the  animal 
os.conomy,  mud  tend  to  fbme  purpofes  diftinX  fiom 
the  neceffary  fupport  of  the  progreffive  motion  of 
the  fluids.  I  fliall  beftow  a  few  reflexions  on  what 

fome  of  thefe  purpofes  may  be. 

Fird,  then,  it  mud  be  attended  to,  that  the  alter¬ 
nate  pulfations  of  the  heart  necelfarily  imply  a  cor- 
refpondent  alternation  of  the  effluxes,  or  powers  of 
the  nervous  fydem,  and  of  their  origin  the  brain ; 
at  lead  in  fo  far  as  their  powers  immediately  refpeX 
the  aXion  of  the  heart. 

Phyflologids  generally  fuppofe  that  the  chambers 
of  the  heart,  namely,  the  auricles  and  ventricles  of 
the  heart,  are  in  a  paralytic  date  during  the  time  of 
their  diadoles,  or  during  the  time  tney  are  filling 
again  with  blood,  after  they  have  emptied  them- 
felves  by  their  fydoles  or  contraXions.  It  is  alfo 
now  fuppofed  by  fome  ingenious  phyfiologids,  that 
the  heart  is  condantly  rouzed  out  of  this  paralytic 
date,  by  the  irritation  of  the  blood  that  fills  thefe 
cavities  from  time  to  time.  But  this  theory  wholly 
reds  upon  the  fuppofition,  that  the  relaxed  date  of 
thefe  mufcles  is  owing  to  fome  peculiarity  in  their 
druXure,  by  which  they  cannot  preferve  their  muf- 
cular  contraXion  above  an  indant  at  a  time,  and 
that  they  cannot  recover  it  but  by  the  reiterated 
aXion  of  a  dimulus  upon  them. 


Now 
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Now  all  this  is  fo  contrary  to  the  nature  and 
tendency  of  mufcular  fibres,  and  all  that  we  know 
of  them  in  other  cafes,  that  the  fuppofition  ought 
not  to  be  admitted  upon  lefs  than  a  demonft ration, 
that  it  cannot  be  explained  upon  other  principles 
more  agreeable  to  the  animal  oecoriomy.  We  have 
infiances  of  the  natural  contractile  power  of  mufcu-r 
Jar  fibres  being  relaxed  by  irritation,  as  happens  to 
both  the  fphinCters  of  the  principal  cxcretories  in 
the  body  when  they  are  follicited  to  a  discharge . 
But  I  do  not  remember  one  inftance  of  mufcular 
fibres  whofe  natural  contraction  depends  on  irrita¬ 
tion,  excepting  the  circular  fibres  of  the  ins.’  No 
found  mufcle  can  be  in  a  relaxed  paralytic  ftate,  ex¬ 
cept  from  a  defeCt  of  the  influence  of  the  nerves 
which  communicate  with  it  upon  it.  Hence  it  fol¬ 
lows,  that  the  intermifiions  of  mufcular  aCtion  in 
the  heart,  muft  proceed  from  an  intermiflion  in  the 
a&ion  of  the  brain  and  nerves  upon  it.  There  mufi 
be  eflabliftied  intermifiions  there  of  the  effluxes 
from  thefe  organs  of  life  upon  the  heart,  which  de¬ 
termine  its  alternate  dates  of  aCtion  and  inaCtion. 

Therefore  before  phyfiologifts  take  upon  them  to 
determine  the  ufe  of  the  contractions  and  relaxa¬ 
tions  of  the  heart,  it  becomes  a  necefiary  previous 
enquiry,  to  difcover  what  may  be  the  ufe  of  thefe 
intermifiions  in  the  vital  organs  where  they  origi¬ 
nate  ;  becaufe  poflibly  the  importance  of  thefe  al¬ 
ter- 


) 


(40  ' 

tcrnations  there  may  be  greater  than  in  the  heart, 
where  they  appear  more  fenfibly,  though  only  as 
an  effeft.  I  cannot  propofe  here  to  enter  more 
minutely  into  this  difquifition :  I  fhall  therefore 
difmifs  it  with  this  reflexion.  Seeing  reaftion  muft 
always  be  equal  to  a<ftion,  and  as  no  effeft  can  be 
greater  than  its  caufe,  therefore  the  alternate  efforts 
of  the  brain  on  the  nerves  that  agitate  the  he^rt, 
muft  have  as  great  an  effeft  on  the  brain  itfelf  and 
its  effluxes,  as  it  has  fecondarily  on  the  heart  itfelf 
and  the  fluids  whofe  courfe  it  regulates. 

Secondly,  there  is  good  reafon  and  ground  to 
fuppofe,  that  the  concuffions  of  the  heart  have 
alfo  a  dire#  effeft  forward,  upon  the  fyftem  of 
the  folids  in  which  the  fluids  agitated  by  the  heart 
move.  I  do  not  mean  merely  that  paffive  expanfion 
and  pulfation  which  it  caufes  in  the  arteries,  though 
I  include  it  *  but  that  every  fhock  of  the  heart 
excites  a  reciprocal  orgafmus,  or  aftive  tenfion, 
through  the  whole  feries  of  the  folids,  which  keeps 
them  always  prepared  and  enlivened  for  admitting  and 
afting  upon  the  fluids  every  where,  in  the  manner  I 
have  attempted  above  to  exprefs  my  conception  of*. 

Whe- 

*  There  is  fome  reafon  to  queftion  whether  the  mere  mechanical 
force  with  which  the  blood  is  thrown  into  the  arteries,  is  the  diredt  and 
only  caufe  of  the  force  wherewith  the  arteries  vibrate.  I  have  feen  an 
aneurifm  in  the  arm  that  would  have  moved  more  pounds  of  weight 
than  the  artery  either  above  it  or  below  it,  if  I  guefled  aright,  could 
move  ounces.  How  that  momentum  was  generated  there,  I  leave  to 
the  reflexions  of  attentive  phyflologifls. 
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Whether  the  arterial  and  venous  fyftems  connected 
with  the  ventricles  and  auricles  of  the  heart  by 
tendinous-like  beginnings,  aCt  as  antagonids  to  the 
mufcular  contraction,  1  lhall  fubmit  to  the  decifion 
of  further  enquiry  and  obfervation. 

Thirdly,  that  the  contractions  of  the  heart  alfo 
momentarily  irritate  and  roufe  that  vital  principle  a- 
nimating  every  fluid  particle,  I  have  no  doubt.  But 
in  order  to  comprehend  fully  the  influence  of  the 
heart’s  contractions  upon  the  fluids  immediately 
palling  through  it,  the  circumftances  and  qualities 
of  the  blood  brought  by  the  veins  to  the  heart  mud 
be  confldered. 

We  are  not,  I  have  intimated  already,  to-  conflder 
any  part  of  the  vafcular  fyflem  as  a  congeries  of 
merely  paflive  canals  for  the  fluids.  The  importance 
of  the  veins,  diflinCt  from  that  of  their  being  ca¬ 
nals,  has  not  been  duly  confldered.  Their  office 
confifls  of  two  parts. 

Firfl,  that  of  thoroughly  animalizing  the  re¬ 
cent  chyle,  which  has  undergone  only  an  arterial 
courfe.  It  is  evident  from  the  fecretion  of  milk, 
that  fome  of  the  fined  filiations  of  arterial  cir¬ 
culation  remain  dill  afceflant :  But  the  veins  com¬ 
plete  the  change,  and  render  all  the  fluids  in 
them  perfeCHy  animal,  and  of  confequence,  they 
mud  exalt  the  animal  nature  of  fuch  of  the  fluids 
as  pafs  through  them  a  fecond  or  a  third  time. 

The 
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The  fecond  branch  of  the  office  of  the  veins  \% 
to  elaborate  the  fluids  into  that  form  and  compofi- 
tion  which  we  know  by  the  name  of  red  blood. 
That  this  is  the  peculiar  province  of  the  veins  is 
felf-evident,  I  apprehend  :  For  though  there  may 
be  accidentally  a  continuation  of  fome  arteries  con¬ 
taining  red  blood  into  veins,  yet  it  is  certain  there 
cannot  be  a  continuation  of  fuch  a  quantity  as  to 
fupply  the  twentieth  part  of  the  red  blood  found  in 
the  larger  veins.  It  muft  therefore  be  conco&ed 
by  the  veins  out  of  the  finer  fluids  they  receive  Fy 
absorption  or  otherwife.  In  fhort,  the  ultimate 
office  of  the  arteries  is  to  refolve  the  bl'ood  into 
the  various  animal  fluids  and  fecretions;  and  the 
bufinefs  of  the  veins  is  to  combine  and  regenerate 
them  again  into  red  blood ;  for  the  arteries  generate 
none,  they  only  receive  it  already  conopofed. 

The  blood,  then,  in  the  vena  cava  afcendens,  is  not 
only  perfectly  animal  itfelf,  but  it  receives  an  accef- 
fion  of  blood  from  the  liver,  which  is  flill  more 
highly  animalized,  having  undergone  a  complete 
courfe  of  both  arterial  and  venous  circulation  a  fe¬ 
cond  time;  by  which  it  becomes  fo  highly  exalted 
as  to  tend  to  diflolution  not  only  itfelf,  but  to  afleft 
the  reft  of  the  blood  with  the  fame  difpofition,  if  it 
was  to  perform  its  courfe  through  the  heart  and 
arteries  again  without  the  fuppliment  of  frefli  ma¬ 
terials  taken  into  the  ftock,  which  moderate  its  ten¬ 
dency 
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dency,  and  furnifh  it  with  qualifying  combinations, 
or  mixtures.  > 

On  the  other  hand,  though  the  blood. of  the 
vena  cava  defcendens  mud  be  as  perfectly  animal  as 
that  in  the  afcendens ,  yet  its  nature  is  nc  lefs  di¬ 
luted  and  let  down,  by  the  eonflant  accellion  of  frefh 
chyle  poured  into  the  left  fubclavian  vein,  than  the 
blood  of  the  cava  afcendens  is  exalted,  by  the  ac- 
cefTion  of  the  hepatic  blood. 

Thefe  two  then  gufn  into  the  firft  chamber  or 
right  auricle  of  the  heart;  there  they  are  con¬ 
founded,  and  undergo  firft  the  conquafiation  of  the 
auricle  throwing  it  into  the  ventricle,  and  then  the 
conquafiation  of  the  ventricle  intimately  mixing  the 
two  differently  difpofed  liquors,  and  throwing  the 
compound  out  by  the  pulmonary  artery,  through 
the  whole  fubftance  of  the  lungs,  even  into,  I  had 
almofl  faid  pofitive,  contaft  with  the  air  we  infpire. 

The  great  and  important  intention  of  this  courfe 
of  the  blood  through  the  lungs  is  in  order  to  en- 
grofs  another  ingredient,  namely  a  portion  of  frefh 
common  air,  at  each  infpiration,  into  the  compo- 
fition,  in  exchange  for  an  equivalent  portion  of 
the  moft  volatile  effluvia  of  the  blood,  exhaled  from 
the  lungs  at  every  expiration.  With  this  addition 
the  blood  is  returned  again  from  the  lungs  by  the 
pulmonary  vein  into  the  outer  of  the  fecond  pair  of 
chambers  of  the  heart,  called  the  left  auricle, 
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where  again  it  is  agitated,  or  churned,  and  thrown 
into  the  left  ventricle,  where  it  fuflains  a  frefh 
commixture  by  the  contra&ion  of  the  ventricle, 
which  pafles  it  at  the  fame  time  into  the  great 
artery,  called  the  aorta.  By  thefe  means  the  he¬ 
terogeneous  parts  of  the  blood  are  fo  blended  as  to 
prevent  the  homogeneous  parts  from  affociating  or 
combining  as  they  are  apt  to  do,  and  inftead  of 
that  they  are  difpofed  to  that  common  elaboration 
and  influence  upon  each  others  different  qualities, 
which  renders  the  whole  mafs  fit  for,  and  more 
fufceptible  of,  the  various  changes  and  fecretions  it 
is  intended  to  undergo  in  its  courfe. 

Many  phyfiologifts  have  fuppofed  the  blood  to  un¬ 
dergo  an  a&ual  fermentation,  which  implies  a  change 
of  its  nature,  in  the  heart ;  but  the  flay  of  every  por¬ 
tion  of  it  there  is  fo  momentary,  and  the  mechanical 
agitation  it  is  there  put  into  is  fo  great,  that  that  fup- 
pofltion  is  next  to  impoflible,  the  animal  changes  not 
being  fo  rapid  as  in  the  ebulitions  of  naked  alkalis  and 
acids.  There  is  no  doubt  however  but  that  agitation 
is  intended,  not  only  to  augment  the  heat  of  the 
blood,  which  difpofes  it  to  prefs  outward,  as  all  heat 
and  bodies  that  move  with  it  do,  but  fo  to  mix  the 
heterogeneous  parts,  as  to  prevent  any  combination 
of  flmilar  parts,  which  might  obflruft  their  fo  readily 
yielding  to  the  animal  mutations  and  exaltations  they 
are  deflined  for,  under  the  influences  of  the  powers 
of  life.  There 
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There  Is  another  circumftance  In  the  ftate  of 
the  blood  paffing  the  heart  unattended  to,  which 
renders  the  (hocks  it  receives  there  very  neceflary, 
and  that  is  the  great  quantity  of  the  fluids  that  are 
in  the  flate  of  fmoaking  volatile  effluvia,  and  the 
great  tendency  of  all  the  parts  of  the  blood,  that  are 
not  combined  in  gluten  or  in  red  particles,  to  expand 
themfelves  into  that  ftate. 

If  the  blood  was  not  thus  mixed,  and  thefe  effluvia 
kept  equally  difperfed  among  the  other  parts,  por¬ 
tions  of  the  effluvia  would  be  apt  to  collect  into  an 
elaftic  mafs  by  itfelf,  and  very  fuddenly  coagulate  or 
otherways  flop  the  courfe  of  the  reft  of  the  blood. 
It  is  this  accident,  and  elaftic  force  of  the  effluvia,  that 
fometimes  burfts  the  heart  contrafting  upon  it,  and 
becomes  the  occafion  of,  the  moft  fudden  of  all  deaths, 
commonly,  though  falfely  imputed  to  an  apoplexy. 

The  large  quantity  of  fluids  difpofed  to  expand 
into  vapour  is  eafily  demonftrated  in  the  extremities 
of  the  body,  by  the  great  expanfion  of  the  veins  be¬ 
yond  their  natural  fize,  whenever  the  parts  are  expofed 
to  a  greater  than  ordinary  heat.  On  the  contrary, 
in  a  ftate  of  greater  than  ordinary  coldnefs,  the 
veins  collapfe  fo  much  as  to  be  fcarcely  difcoverable. 

Elaftic  vapour  and  air  have  been  fo  confounded 
in  all  ages,  on  account  of  their  common  property 
of  elafticity  and  expanfion  by  heat,  that  it  is 
with  ftrifter  propriety,  or  at  leaft  with  a  more 
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dire<£>  reference  to  this  circumftance,  than  we  now 
apprehend,  who  have  loft  fight  of  that  predominant 
quality  in  the  blood,  that  the  ancients,  efpecially 
regarding  it,  gave  the  name  of  arteries  to  that 
fyftem  of  veiTels  into  which  the  heart  throws  the 
blood  ;  at  the  fame  time  implying  the  air  taken  into 
the  blood  from  the  lungs,  which  it  is  part  of  the 
office  of  the  arteries  to  fubdue,  fo  as  to  render  it 
a  conftituent  part  or  agent  in  the  procefs  of  ani- 
malifation,  The  prefent  philofophy  would  call  this5 
rendering  the  air  in  the  blood  fixed:  But  I  have 
not  fo  clear  conceptions  of  that  matter  yet,  as  can 
authorize  me  to  adopt  the  phrafe*. 

There  is  one  other  confideration  which  fuggefts 
to  us  a  very  ftrong  prefumption,  if  not  proof,  of 

the 

The  fixed  air  which  has  become  fo  fafhionable  a  fubjedt  of  invelti- 
Ration  of  late,  laid  to  be  fo  noxious  in  the  form  of  air,  and  fo  falu- 
taiy  united  again  with  water  or  other  fluids,  is  nothing  elfe  than  a 
highly  volatilized  and  adtive  mineral  acid,  in  the  (fate  of  its  firft  re¬ 
move  from,  or  laft  approach  to  the  form  of  phlogifton.  In  all  effer- 
vefcence,  during  its  adtion,  fome  of  the  acid  particles  become  fo  irri¬ 
tated,  by  the  impetuous  neutralization  of  others,  that  they  are  ren¬ 
dered  highly  volatile,  collect  in  the  fluid  into  little  parcels  of  fleam 
inclofed  in  fmall  aqueous  bubbles,  which  rife  through  the  liquor  and 
break  and  difeharge  their  effluvia  on  the  forface  of  it.  Of  the  fame 
nature  (only  produced  from  vegetable  fubftanees)  is  that  gas  generated 
in  and  illuing  from  fermenting  liquors.  I  remember,  fome  years  ago, 
to  have  feen  a  real  kind  p f  dulcified  acid  fpirit  diftilled  from  a  fer¬ 
mented,  or  rather  fermenting,  liquor  ;  the  fingular  tafte  of  which  I 
taught  the  diftiller  to  corredt,  by  mixing  fome  abforbent  with  the 
fpirit.  I  am  perfuaded  that  fuch  an  expedient  for  correcting  fuch 
aci dents,  can  be  no  fecret  to  the  diftillcrs  by  trade.  If  Gentlemen  of 
a  jpnilofophical  turn  would,  in  their  researches,  converfe  hiore  with 
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the  large  proportion  of  this  elaftic  vapour  in  the 
blood,  and  that  is  the  proportions  of  the  cavities  of 
the  heart  to  the  proportion  of  blood  that  can  be 
fuppofed  to  pafs  through  it  every  pulfation.  I 
have  not  the  lead  hefitation  in  declaring  it  abfo- 
lutely  impoflible,  that  the  auricles  and  ventricles  of 
the  heart  receive  and  difcharge  either  one-half  or 
one-quarter  of  the  quantity  of  blood  it  would  re¬ 
quire  to  fill  them,  at  every  pulfation.  The  un¬ 
equal  fizes  of  the  cavities  of  the  heart,  among  them- 
felves,  is  a  certain  proof  of  this.  Another  is  the 
impoffibility  of  even  half  a  ton,  far  lefs  two  tons 
and  an  half,  of  blood  palling  through  the  lungs  in 
the  courfe  of  twenty-four  hours.  One  principal 
objeft,  therefore,  of  the  difproportion  between  the 

fize 

tradefmen,  they  would  often  find  folutions  of  very  obfcure  problems 
in  their  practices.  Sir  John  Pringle’s  fair  and  accurate  hifiorical  deta;T, 
at  the  conferring  the  Royal  Society’s  lall  premium  on  Dr  Priefily,  of 
the  (low  progrefs  made  in  the  ftill  imperfevSl  difcovery  of  the  nature  of 
fixed  air,  or  mephitic  air,  is  a  firiking  proof,  that  there  is  no  unlock¬ 
ing  nature’s  fecrets  without  a  key,  nor  fearching  into  them  without 
a  light :  without  thefe  we  may  torture  nature  by  our  experiments  long 
to  little  efFedt.  Whereas  the  difcovery  of  the  proper  key  would  favc 
a  great  deal  of  that  trouble,  and  it  is  often  very  eafy  to  be  found. 

The  fire-damp  in  coal  mines  is  a  highly  elaftic  petroleous  effluvia, 
burfting  from  deep  Teams  of  fatter  and  lefs  confolidated  veins  bf  coal, 
by  reafon  of  the  want  of  a  fufficient  refinance  or  circulation  of  the 
common  air  in  fucli  mines.  T  he  fieith  or  mephitis  is  dephlogifircated 
fulphurous  vapour,  generated  in  a  like  manner  in  other  mines. 

'Phe  three  mineral  acids  are  the  univerfal  acid,  diverlly  modified  by 
fiubterraneous,  marine,  or  aerial  conco&ion.  In  the  form  of  vapour 
they  are  all  firongly  elafiic,  and  have  been  mirtaken,  under  certain 
circumftances,  for  fpecies  of  air.  Each  of  thefe  acids  gives  a  fpecific 
modification  to  phlogirton;  which  they  all  either  clofely  unite  with,  or 
comprehend  in  themfelves,  as  fomehow  eflential  to  their  conftitutions. 
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fize  of  the  cavities  of  the  heart,  and  the  quantity  of 
blood  they  mud  receive  between  every  pulfation, 
mud  be  to  give  room  for  the  expanfion  of  the 
effluvia  in  the  blood,  that,  by  the  contraffions  of 
the  heart,  it  might  be  employed  to  divide  the  blood 
more  effe&ually,  and  be  mixed  with  every  portion 
of  it  more  intimately. 

I  fliall  conclude  this  difcourfe,  with  a  remark 
upon  this  propagation  of  animal  life  and  motions  by 
alternate  a&ion  and  remiffion  of  a&ion,  both  in  the 
brain  and  heart.  I  will  fay  nothing  of  the  primary 
caufe  of  it;  nor  will  1  enquire  how  far  it  is,  ,or 
whether  it  mud  not  be,  if  abdra&ly  examined,  the 
neceffary  mode  of  all  action.  Only  this  we  may 
venture  to  fay,  that  it  feems  to  be  a  favourite  mode 
of  fupporting  nature,  both  in  the  great  world  and 
in  the  little  world,  as  the  human  frame  is  often 
called.  The  final  caufe,  or  the  end  for  which 
it  is  edabliffled  in  our  frame,  feems  to  be  for  the 
more  efFe£lual  relief  and  fupport  of  nature,  when 
it  languilhes,  or  is  in  hazard  of  being  overpowered, 
or  the  motion  of  the  fluids  fufpended  and  flopped 
by  any  fudden  accident;  as  in  the  cafes  of  great 
fear,  horror,  grief,  or  any  extreme  agony  or 
druggie  of  contending  paffions.  When  the  native 
vigour  of  the  folids,  and  nervous  fyflem,  in  fuch 
cafes,  becomes  relaxed,  and  lofes  that  rea&ion  on  the 
fluids,  which  is  neceffary  to  preferve  their  motion ; 
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then  the  heart  throbs,  palpitates,  and  redoubles  its 
efforts  to  revive  the  languifhing  motions,  warmth, 
and  vigour  of  every  part. 

In  fuch  cafes,  it  is  evident,  the  redoubled  aXion 
of  the  heart  is  not  from  an  encreafed  quantity  of 
fluids  brought  to  it,  but  the  contrary  ;  and  the  im¬ 
mediate  encreafed  acceleration  of  its  contractions  is 
not  fo  much  to  fill  the  veffels,  which  muff  be  fup- 
pofed  fuller  than  before  the  conftitution  fell  into 
thefe  circumffances,  but  to  reaX  upon  the  languifh- 
ing  folids,  and  reanimate  their  proftrate  vigour: 
a  certain  proof  this,  that  the  aXions  of  the  heart 
have  as  immediate,  nay  a  more  immediate,  con¬ 
nexion  with  the  nervous  fyftem,  the  fecretories  of 
life,  than  with  the  immediate  motion  of  the  fluids 
as  a  mechanical  caufe  thereof. 

In  fhort,  the  refpeXive  powers  and  compounded 
influences  of  the  brain  and  the  heart  upon  the  hu¬ 
man  frame,  may,  with  great  propriety,  be  compared 
to  the  agency  of  the  fun  and  moon  upon  the  great 
world.  The  fun  pervades  all  nature,  and  fheds  his 
influences  in  its  moft  intricate  receffes,  elaborating 
out  of  one  whole,  according  to  its  various  circum¬ 
ffances,  and  affortments,  an  infinite  variety  of  pro¬ 
perties  and  forms:  while  the  moon,  by  a  fpecial 
regulation  and  flexion  of  his  influences,  difpofes  that 
great  mafs  of  fluids,  which  are  the  immediate  or¬ 
gans  of  his  energy,  and  the  fubjeX  of  all  his  opera¬ 
tions 
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tions  and  productions,  into  thefe  tides  and  recipro¬ 
cations  of  ebbing  and  flowing,  which  is,  according 
to  the  conftitution  of  things,  fo  neceffarily  fubfer- 
vient  to  their  being  conveyed  in  a  proper  difpofition, 
into  all  thefe  elaboratories  into  which  the  fun,  from 
whom  nothing  is  hid,  reaches. 

Juft  fo  in  the  microcofm,  the  brain,  by  the  me¬ 
diation  and  irradiation  of  its  nerves,  penetrates  and 
animates  every  point  of  our  frame,  and  particle  of 
our  compofitioti,  difpofing  every  fluid  particle  to 
a  fpontaneous  motion  and  accommodation  of  its  na¬ 
ture  to  the  character  and  ftru&ure  of  the  parts  to 
which  it  attinges ;  while  the  heart,  by  its  reiterated 
imprefiions  and  ftiocks  on  both  the  folids  and  fluids 
of  our  fyftem,  gives  an  additional  vigour  to  the  ani¬ 
mation  and  difpofitions  of  the  whole,  and  caufes 
thefe  perpetual  colliftons  which  irritate  and  invigo¬ 
rate  the  living  flame  that  is  glowing  in  every  part. 

*-  —  ~  \ 

I  cannot,  Gentlemen,  take  upon  me  to  warrant 
the  infallibility  of  every  thought  or  fuggeflion  I 
have  rifked  in  this  le&ure,  and  the  compafs  it  re- 
ilri&s  me  to,  has  debarred  me  from  further  enlarge^ 
xnent  upon  any  of  them.  Several  of  thefe  may 
be  allowed  to  be  problematical,  without  the  main 
queftions  being  affected  thereby;  but  I  perfuade 
myfelf  that  1  have  proved,  both  my  general  propo¬ 
rtion,  and  the  feven  inferior  ones,  under  which, 

for 
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for  the  greater  clearnefs  and  diftin&nefs,  I  have 
diffributed  the  evidence. — —I  have  offered  the 
whole  to  you  alfo,  with  the  greater  affurance,  ha¬ 
ving  firff  fubje&ed  it  to  the  examination  and  Caffiga- 
tions  of  a  perfon,  the  clearnefs  of  whofe  under- 
ffanding  on  thefe  fubjefts,  as  well  as  his  impartiality, 
I  have  a  very  high  opinion  of*. 

If  any  perfon  fliould  be  difpofed  to  derogate 
from  the  importance  of  the  difcovery,  as  of  little 
confequence  to  the  pra&ice  of  4hedicine ;  there  is 
one  fliort  and  filencing  anfwer  to  fuch  detraffors, 
which  every  Gentleman  of  the  faculty  prefect  will 
fee  the  conclufivenefs  off.  If  the  difcovery  of  the 
circulation  was  received  with  the  greateff  applaufe 
over  all  Europe,  as  of  the  greateff  confequence  to 
medicine,  certainly  the  knowledge  of  the  caufes  of 
the  circulation  muff  be  of  equal  importance.  The 

II  quef- 


*  I  mean  my  friend  Dr  Hall,  of  Newcadle,  didinguidied  for  the 
quicknefs  of  his  parts,  and  the  livelinefs  of  his  apprehenfion,  by  all 
who  know  him;  and  yet  who,  in  his  practice,  examines  the  com¬ 
plaints  and  fymptoms  of  his  patients  diforders,  as  minutely  as  the 
flowed:  and  mod  deliberate  genius  can  do.  It  were  to  be  wifhed,  that 
people  of  vadly  inferior  capacities  would  adopt  fo  good  and  fo  prudent 
an  example  of  circumfpeCtnefs. 

f  I  fhould  not  have  inferted  this  remark,  calculated  only  to  obviate 
private  detraction,  in  the  publication,  which  is  an  appeal  to  the  pub¬ 
lic  candor,  but  that  I  was  advifed,  by  the  Gentleman  mentioned  in 
the  lad  note,  to  print  the  leCture  jud  as  it  was  delivered,  that-  it  might 
appear  jud  what  it  was,  not  a  finifhed  trea-tife  on  the  fubjeCt,  but  fuch  a 
purvey  of  it,  as  fuited.the  audience,  and  could  be  comprehended  in  the 
compafs  of  a  lecture.  I  hope  this  will  fufficiently  apologize  for  any 
thing  elfe  in  the  difeourfe  that  may  appear  to  be  local,  apd  to  have  • 
little  connection  with  the  fubjeCt  itfelf. 
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queftioa  then  only  is,  How  far  we  have  attained  that 
difcovery  in  the  preceding  difiertation  ?  If  any  of 
the  Gentlemen,  my  hearers,  are  defirous  of  entering 
into  converfation  upon  that  fubjecf,  I  will  be  proud 
of  an  opportunity  of  joining  them  in  it,  when  and 
where  it  fhall  be  agreeable  to  them  to  appoint. 

Gentlemen,  I  return  you  thanks  for  your 
company  and  attention  during  this  tedious  dlfcourfe, 
which  I  really  could  not  abridge  further,  without 
injuring  the  diflincmefs  I  have  aimed  at  preferving 
in  it. 

POSTSCRIPT. 

FT! HE  theory  and  the  pra&ice  of  medicine  are  fo 
JL  intimately  connected  with  each  other,  and  fo 
reciprocally  dependent  on  one  another,  that  the  foul 
or  the  body  might  with  as  much  propriety  fay  the 
one  to  the  other— I  have  no  need  of  you — as  any 
pra&itioner  in  phyfic  can  fay,  I  have  no  ufe  for 
theory  to  direA  my  pra&ice.  Libertines  cati  fee 
no  excellency  in  religion  :  Fools  feel  no  deficiency 
from  their  want  of  wifdom :  And  ignorant  perfons 
can  perceive  no  necefiity  for  the  drudgery  of  fearch- 
ing  for  knowledge.  There  is  not  one  point  of 
knowledge,  either  known  or  attainable,  that  does 
not  as  necefiarily  imply  a  practical  inference,  as  a 
caufe  does  an  efFefi,  or  as  the  major  and  minor  of  a 
fy Ilogifm  do  a  confequence.  Truth  of  eyery  kind 

is  a  connected  feries,  a  chain  of  many  links,  and 
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a  ladder  of  many  Heps ;  which,  though  you  cannot 
perceive  the  fummit  of,  yet  every  ftep  you  advance 
leads  you  to  another,  and  renders  it  acceffible  to 
you. 

It  muft  certainly  be  for  fome  very  wife  reafon, 
that  the  Author  of  Nature  has  in  fo  many  inftances 
rendered  effe&s  fo  fenfible  and  obvious,  while  their 
caufes  are  latent  and  veiled.  It  cannot  be  defigned 
to  prompt  men  to  reft  in  appearances,  and  carry 
their  profpecfs  no  further.  I  fhould  rather  appre¬ 
hend  that  this  plan  of  things  was  m$ant  to  inculcate 
upon  our  underftandings,  that  while  fenfible  things 
were  abundantly  furnifhed  out  for  the  feeurity  and 
felicity  of  our  lives,  infenfible  things  were  propofed 
for  the  exercife  and  improvement  of  our  rational 
faculties :  That  we  might,  if  we  pleafed,  diftin- 
guifli  ourfelves  as  much  as  poftible  from  the  brute 
creation,  who  are  neceflarily  limited  to  the  narrow 
circle  of  fenfe  and  inftincl. 

I  would  not  wonder  much,  if,  not  with  Handing 
my  caveat,  fome  pe.rfons  fhould  ftill  fay,  and  even 
really  think,  that  whatever  probability  or  truth 
there  is  in  the  above  do&rine,  it  can  have  little 
connexion  with  or  influence  upon  practice. — If 
fuch  a  furmife  is  groundlefs,  I  am  really  bound  to 
afk  pardon  of  the  public  for  fuggefting  it;  for  L 
own,  it  is  but  an  ill-favoured  imputation  upon  the 
underftanding  of  any  perfon  profeifing  the  pra&ice 
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of  medicine,  to  fappofe  him  capable  of  imagining 
a  diftincl  knowledge  of  the  adlive  principles  of  our 
confiitution  can  have  little  or  no  connection  with 
the  cure  of  difeafes;  all  which  are  no  more  than 
a  viciated  flats  of  thefe  powers,  or  fome  oppreflive 
load  or  obftrudlion  upon  one  or  other  of  them, 
manifefling  itfelf  by  proper  fymptoms  either  univer¬ 
sally  or  topically. 

If  there  is  any  juftice  in  the  dodlrine  contained 
in  the  above  difcourfe,  it  fuggefts  a  new  and  ufeful 
method  of  arranging  difeafes.  I  do  not  mean  that 
it  fuperfedes  other  arrangements  already  known : 
But  certainly,  the  greater  variety  of  views  we  can 
take  of  objedls  which  have  any  intricacy  or  obfcu- 
riry  in  them,  and  the  more  different  lights  we  can 
place  them  in,  we  have  the  better  chance  of  know¬ 
ing  them  more  diftindlly. 

The  method  of  claffing  difeafes  that  I  allude  to, 
is  difeafes  arifing  from  arterial  obflrudlion ;  difeafes 
depending  upon  any  defedl  of  venous  abforption  ; 
fuch  difeafes  as  more  immediately  refer  to  the  Hate 
of  what  1  have  called  the  vital  principle,  than  to' 
either  of  the  former ;  and  difeafes  that  arife  from 
fome  error  in  the  concodlion  or  animalization  of  the 
fluids.  Indeed  all  the  powers  a&ing  in  our  frame 
are  fo  interwoven  into  one  piece,  and  each  is  fo 
jieceffary  every  where,  that  no  one  can  be  faid  to 

be  affedted  by  itfelf ;  Yet  as  every  difeafe  muff 
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originate  fomewhere,  fome  one  part  of  the  fy fieri* 
mud  be  more  originally,  more  immediately,  and 
more  principally  affe&ed  than  another. 

Wherever  difeafes  become  divided  into  new  claffes, 
or  are  fufceptible  of  a  new  diflribution,  medicines 
of  courfe  fall  into  the  fame  line  of  didin&ions ;  fee¬ 
ing  the  intentions  of  cure  mufl  always,  or  at  leaft 
ought  always,  to  fugged  the  means  or  medicines  ap¬ 
propriated  for  effecting  it.  The  new  claffing  of 
difeafes  is  alfo  of  great  confequence  in  fuggeding 
new  intentions  of  cure,  and  confequently  new  means 
and  expedients  for  attaining  that  end. 

The  above  do&rine,  if  well  grounded,  ought  to 
reform  the  do&rine  of  the  pulfe  in  a  great  meafure ; 
which,  according  to  it,  is  to  be  confidered  as  the 
refulr,  and  not  the  caufe,  of  the  difeafes  by  which 
it  is  affedled. 

But  in  no  cafe  can  this  doctrine,  fo  far  as  it  may 
be  depended  upon,  be  mere  ufeful,  than  in  enabling 
practitioners  more  clearly  to  didinguifh  between  real 
difeafes,  and  thefe  falutary  fymptoms  of  the  inhe¬ 
rent  drength  of  many  conditutions ;  which  fubdue 
and  purge  off  the  vices  that  have  infinuated  them- 
felves  into  them.  The  midaking  of  thefe,  for  real 
difeafes,  is,  to  the  fhame  of  many  practitioners,  the 
annual  ruin  of  hundreds. 

\ 

I  cannot  give  a  more  driking  example  of  this  than 
in  the  cafe  of  the  itch.  That  it  is  an  infe&ious 
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difeafe,  often  though  not  always,  there  is  no  doubt. 
That  it  is  alfo  a  difeafe  that  may  often  be  prevented 
by  cleanlinefs,  &c.  is  very  certain  j  and  that  it  may, 
tinder  certain  circumftances,  be  fafely  cured  by  live 
fulphur,  is  true  alfo. 

At  the  fame  time  it  is  no  lefs  certain,  that  it  is 
not  a  difeafe  caufed  by  animalcula,  of  which  fulphur 
is  the  poifon  ;  that  it  is  the  true  affefcent  fcurvy ; 
that  it  is  an  endemic  in  mountainous  moift  countries, 
where  they  feed  almoft  folely  upon  oaten  bread, 
and  where  it  is  fo  preferves  from  other  difeafes; 
that  it  comes  often  without  infe&ionj  that  there 
are  feveral  fpecies  of  it,  and  degrees  of  malignity  in 
it,  and  that  hundreds  are  annually  murdered  by  its 
being  treated  with  fulphur  externally  only.  It  is 
truly  melancholy  to  refie&  upon  the  ignorance  and 
felf-fufficiency  of  many  pra&itioners,  who,  with  an 
air  of  importance  and  fagacity,  will  inftantaneoufly 
decide  upon  all  thefe  points,  by  infpe&ing  the 
wrinkles  between  a  man’s  fingers,  who  has  the  itch. 
How  many  confumptions,  one  of  the  opprobria 
medi corum,  might  have  been  prevented  by  not  re¬ 
pelling  that  difeafe !  and  how  many*  that  are  other- 
wife  incurable,  might  be  cured  by  recalling  it,  if 
poftible,  after  the  feat  of  the  difeafe  is  fo  tranllated. 

I  cannot  blame  this  age  in  general,  whatever  im¬ 
putations  may  reft  liill  upon  particular  places,  for 
want  of  a  jfpirit  of  enquiry  ;  it  was  to  excite  it  in 
this  place  that  was  the  intention  of  compofing  this 
.  ,  leflure.; 
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lecture :  I  fliall  be  very  glad  if  the  fuccefs  anfwer 
my  intention. 

But  there  is  one  thing  I  would  beg  with  fub- 
miffion  to  obferve  upon  the  prefent  biafs  to  ex* 
periments.  I  am  no  enemy  to  them,  but  it  is  nor 
fafe  for  thofe  who  have  not  made  them,  or  feen 
them  made,  either  to  reafon  from  them,  or  to 
truft  to  the  reafoning  of  others  upon  them.  We 
have  feen  not  only  different  refults  of  experiments 
reported,  but  different  conclufions  drawn  from  them. 
As  fcarcely  two  men  can  make  an  experiment, 
either  with  exactly  the  fame  intention,  or  vrith  the 
fame  attention  to  circumflances,  or  as  fcarce  one 
can  make  an  experiment  with  attention  to  all  cir¬ 
cumflances  ;  one’s  obfervation  being  engroffed  by 
one  thing,  and  another’s  by  another. 

Befides,  how  often  are  experiments  inftimted  to 
difcover,  explain,  or  illuflrate  the  nature  cf  opera¬ 
tions  they  have  not  the  lead  relation  to,  in  their 
fituations  and  circumflances.  What  conne&ion,  for 
example,  can  there  be  between  two  liquors,  allow 
them  to  be  individually  the  fame;  the  one  com¬ 
mitted  to  its  own  ferment  and  intefline  mutations* 
in  a  capacious  veffel  communicating  with  the  com¬ 
mon  air,  whofe  unexplained  agency  is  fo  neceffary 
to  the  inverfions  and  generations  of  all  unorganized 
mixed  liquors :  What  relation,  I  fay,  can  there  be 
between  this  date  of  a  liquor,  and  even  the  very 
fame,  excluded  from  all  accefs  of  mere  air  than  is 
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mixed  in  itr.  conflantly -  exhaling  into  veffels,  and 
moving  progreffively  in  them,  the  diameter  of  whofe 
orifices  may  not  be  the  thoufandth  part  of  an  inch, 
and  conftantly  irradiated  upon  by  powers  that  can 
concoft  or  change  its  nature, ^'character,  confifiency, 
nay  even  its  colour  at  pleafure,  fo  to  fpeak,  in  a 
moment.  So  that  learning  in  general  is  often  not  fo 
much  profited  or  advanced  by  this  mode  of  pbilo- 
fophifing,  as  is  fuppofed  or  might  be  expected. 

Gbfervation,  attention,  and  clofe  extenfive  rea- 
foning,  I  think  not,  only  a  fafer  tra<5l,  but  a  more 
promifing  courfe  for  the  advancement  of  knowledge. 
Nature  furnifiies  facts  equivalent  to  all  the  experi¬ 
ments  that  can  be  made;  and  a  clofe  and  accu¬ 
rate  inquifition,  by  induction  from  her  powers,  and 
the  products  of  them,  without  previous  hypothecs 
or  affumed  principles,  promifes  fair  to  carry  one’s 
views  farthefh  The  philofophy  that  affumes 
one  principle  that  is  not  an  uncontrovertible  fa6t, 
muft  in  the  end  infallibly  entail  upon  our  minds 
a  train  of  lll-digefled  (however  plaufible)  con¬ 
jectures;  which,  adopted  by  perfons  who  compre¬ 
hend  what  other  people  fay,  but  who  cannot 
think  for  themfelves,  or  walk  but  in  leading-firings, 
will  form  into  inveterate  prejudices  againfi  whatever 
they  have  not  learned,-  or  whatever  does  not  tally 
with  what  they  have  been  taught.  So  that  frequently, 
when  people  think  they  are  promoting  knowledge, 
they  are  a&ually  railing  ramparts  againfi  its  progrefs. 

F  I  N  I  S. 


